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Carl Sagan is a very special scientist! He's that teacher you always wish you 
had - and his book, the Dragons of Eden, is a masterpiece of instructive enter- 
tainment! 

New York Times 

33 Weeks on the Bestseller List 

Carl Sagan has the Midas touch. Any subject he deals with turns to gold, 
and so it is in The Dragons of Eden. Never have I read anything on the subject 
of human intelligence as fascinating and as charming. 

Isaac Asimov 

Not all great thinkers are scientists,and not all scientists are great think- 
ers, but Sagan - young, zealous and imaginative - is both ... The Dragons of 
Eden .. is really quite super. 

Daring speculations and great fun... He argues for the worth and dignity of 
other species, even unknown species. If the alien creatures should ever touch 
down here, Sagan is one of those who would get a call in the middle of the 
night. 

The Baltimore Sun 

Extraordinary! ... Exerting! ... Sagan' s perspective ranges from the emer- 
gence of life on earth four billion years ago to the limitless possibilities for ex- 
panding human intelligence... A masterpiece of scientific writing for non- 
scientists. 

Chicago Tribune 

Ab sorbing ... fascinating ... The man writes clearly and well and often with 
humour., explaining, probing and relating with grace the story of the human 
brain. 

Associated Press 

Marvelous! ...There are rewards of many sorts in this provocative book. 

The Wall Street Journal 
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A joy! ... A Carl Sagan is ... a gifted and charismatic figure ... he has be- 
come the idol of a whole generation of students. 

The Washington Post Book Worldl 

In some lost Eden where dragons ruled, the foundations of our intelli- 
gence and passions were laid ... Carl Sagan takes us on a guided tour of that 
lost land .. Fascinating ... Entertaining. ..Masterful! 

St. Louyis Post-Dispatch 
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**** r- J o^jj ybvi <_js . ^ j.^.t . j.i 

• filj^l 5>i <jLj1**j <uk ^jJlj ^^SLu^JS 
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5*jJ j-oj <jll^j <j(j£1 jjill JJC <LmLmi SjJxJI t/^J^ '_fcf*J L£"> 

L^jLi^Li. " J^. ^ LajcLuj ^all JuL^ Jj f ■ « ^Lul ji^aM ^je- 'j^Ai 



ii 



ff*L*i < aP^I ^^-^ JUjI olj_i« ^ ^ l, ^ 

J J^ SjL, Jc. t^jJLaJ Jail^ill oil^ . <_Lil_L5]| B.B.C. " . _, " II 

<u^j ^Q>J| jjL<» ^ .Cosmos "^1" ^ 

J c^Vl u^ljUlj , ^Vl SL^ij ,< _, ,„ n „jJ | SUiij . tfl^u 

sL ^" J ^-J Vu^-i* ' o^jVl ^ Jc SL^JI sLiy . <-,„, n ,.tJ| ; fJ , ? i| 

Jill LaJj^JI ^ f a* J ^JiUI 6 ^ <^J ^jji 
ot^Jlj oL^j^l ^ , ^i^jj ^ ^ ( UjUj . , 

. OilLAlfV ^Ijll j*JI ^ LI™ L.J4JL. f jS Jj ( D.N.A. Lij Jl ) £1^1 ^1^ 
c*uu J oWI ^ L^a, VLi* ^ , LjLj i_Lk jLui <^(^| ^ 

. ^iVl ^Sljlll Jt - o^j J,] - SL^JI 
^L^ul ^ - J5VI J* Jl U^lL - ^UL ^oi L. ^ J^j J4, 
tpl JL5 ^III . Lja^VI <^ ^ ^ilj f L5 jii < y.x-l\ ; 
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OLK.) oL Jk^\ ^ W ' H^ 1 ^ ^ ^ ^ °^ 

L^i oij3kl ^ Ifi-* ^ Jl ^ ' Gen,US f,ourished there > 

^1 ^fc i~uil liaLj-L oL-^ ■ r~U> 

^Vl 4^ c^l ^all Eratosthenes o^Sfi-uSUii « ( f-* 1 ^-^ ) 

u"i j-i ^ • j*^ a-—" ^ ^ • UJI ^ Hypathia 

-Ui Jl» • oLc.13 (>- L+j jl* l**U<± c»li U 

. <js a^iij ^jUij jU| J <i- cr- ^ 

iujL^l 3I T Cosmos: Carl Sagan - 1980, Random House, New York 

U^j ItfU <1 ^1 ^ Sjl^U ^ ^ g-lSjfl" 4* 

JUil la* ^ 6j^Li L Jli . <~ill =4^1 2-'^' >±* 0+ 
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oWjiL ^ m£ ^ ^ ^ JjLS ^ 

uL^U- f Li, \V\. ^I^^U^6l J JL£allc^ J j (J i £ <J >J ^ ^ 

Astrophysicist ^ uj^ ^ ^ ^ ^ ^ § 

Smithsonian Astrophysical Observatory jm\ JA&jH ^ 



• Search for Extraterrestrial Intelligence (SETI) ^jVl 
(Jid ad" <iL e-i-ju . .Hill oiU, ^Li. ^ dla a~ jULu, J*c 

• NASA iiSLj^Vl 

<,Ld , ^ v^IlL \W T. ^ L»Lc *\Y ^ 0 ULu ^ 

J-^' jib* cA" o-o-j£ " . ^ ljfJt 6L?kLui ^ 

(> i> <*1P j±, tfa || jaJI li* . sU^Jlj ^L^^jj 

5^4-1 A a^l , (JkJJj JL^LSuilj vja 4, L^^ixil Soja^JI <i^|£, 
<> o^JUl Jjl OLS tf aJI jU^, JL. . i_ J| JUiL^V I j^JI 
« iiull ^ Uili* ^Vl cuJI ^ L^j ylll t.ll -l-.u-n 
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«~ .xij .Biological diversity ^jl^l ^ JiiU3 .jlllj • a*?_£H 

j K... ^ y 0 ij'. K : HjlJ\ ^ 50=011 0LV5II JjJ-iJI 

. la^^ Ui,,.-. 

Sj-il*j <5Li <Jkj l+£J < <lf-M,j <^_>- <-*ji c^-jJ O 1 ^ 1 — * u' 

Sj^lx ii^j « *4>«^- Jc ^Kil Slili. c^jUll <> ;>Ah cf 1 ! C 11 ^ 

^ j,U gJsl^ll . <^>JI i^i-J o 1 ^ 1 — oLUS a^V f** 2 J 3^ 

ol J. j^I tf ill v 1 ^ 1 J i- u2jl ^ ^ ■ C^ 1 S>a 
l j-Xj Ij^Jj ; i t -.. r >u LjJL^ ji£ J-i <J^I Ojxill oUiiUi - 
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^jjj ,jl <Qt r- La jjU ^J-iStj lift . LliUj ^ e I j-a^JI Ja^laaJI j ni il 

, v t&llj ^£11 jjiill ^ ^1 J>a1 «jl ^ . yt^JI _£i ^ t£l ^ 
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^ * jj« <-c j o Jacob Bronowski ^ -jbj.' -U^J ? 

^Jcj (jillj ^JjJI ^ <jij ni ill <_AjJlLI (jl -% i (jju < 4 ft l"i -» n jl or I c > ■ ■ -llj 
^a^.L llriMj-a ^iii _)jj_>J (j^> j»J • ml I ^y* J J i n n jja I ( 4 ft mitt Ij I 

jjJtLi ijC jj^itll 4 li nl i n ft J <GLj£ Jj-aJj . I * i ft > Igjj^. ujlk <jSlJj i i^ijUll 6.1* 

< IjJU. LjlSjj I 1 1 < ^^jjjjlli ? Ij n Oj^io The Ascent of Man jLuiVI 

<]j_iiaJI " i_ill£jl J[)i«-» ft j^-fl . l*_a jjjLujVI JtJUj (jLuuiVI j>laJ <L-ai <jj <£JjJ 

JjJaVl) 4Jjj_UI <Jj_i_laJI 6 j ' « ^^uupj^j i_Luoj The Long Childhood" <L}UI 

Ljji O-altJ ^^lll 6 jlill LpU ( ^)a.Vl eLa.Vl (f) <jt LuLa. J_jJq ^1 ^iiii'iIL 

6 <jj(_>-oj Jj^iti'ill <L*JL ijLLi I j jtt (£jJJ < JjjjJLJI ^fJc Jikll 

jjjc jjAjVl ^jJt <LiaJI oijjt^JI i_i if I J . <il_5j]l j <LiJI jjji ^Jjull ^^Jc A j^JLaj 

j Li. d . ■ .."^t I 1 ,j_a I J_a. j-J^I ^ i i«"» «ll L*jL^_a. ocjj CiLaj I < ft 

^■"■^ Jj t (jLjjjV I jjc Lai . ijjIj^JI Ij ■ ^-1 ji. 

<La j-4 Lu.ll JjU • ll^aljA. JjJjlII ^ <-uljt>ll J*l>*ll |>^-> Ti I n'u i ft . Jjljll 

ji t". ^jl Jj < 6 jji i<i S^Ii <u£jL_u Lwal^. i ? i i ii ~i^ *>1 Lil^Lc. Ill 1 o jTi 

<_s5LlA.I S^^XiJI 6 jjb JS jjlj gljj La L >_'*' < \ j . j^luJI ^ya i_a_jTVI oils jj < " ■ ■■ " J-5 
^ j^klil JLL^j . ( 5L1-. jj^VIj ) ^l>iVl C*u Jjl^ 
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Cj _»Lj I • L$J j-^jj 4_a_j_S iLa ££_j^a.VI ^jLi^aVl Lai < ^jjlj-jil 

£_iL_ol O jj) til JSj < S _)_>-£] I Jjt-Sl I n\ < jl itiVl £ jji jjJc jAi all 4 i<-i ni-k n 
. (jLuiVI £jLa] <UAj L ^1 ( jl-v..tiVl ^l.i.u V ^lll ) ^Jjill 

j 1 ill j»-lLc (j" 1 " "' < jjU'i'i! (j 1 1 1 11H l ^)JjiLa ^Jj jjVI 1 1 -> i V LvjSLI_j 

jlj L\JI 4 1 "ill (jl I *n lr iS < I'ii uS'iU olj-iilll aiii ^ '1 1 n'l Lj| ^-i-jj ■ <L*JL <Cjjjxj 

olj 1 i "ill £_o J-al * "ill <LijujLL 5j 0 -v I Jl o n "1 1 11I {_y* Siij i Ljjjjjl I d j a 

, I'. ...'.-v I j fl Ij . ^l]| <JLljJjJI 

< ^ -v l^j La J^J a J 1 -»^ll < 1 1 1 njJI J-4 pL^ill £_ij_i-iJI j^jUlll (j]-S < Ij^Jkj 
JaLlLII ( _ r lt UjcLuu aS ^LjiiVI el£jll J>tiJ <U_l \ ]n\ I 1 (i (I Si (jLS llA J>jOJ < J£Ltui 

, I *■ I .a" ■ ■■ - £_a c 15k Jj 

^tj 1 r»l <jj iti ill jt-»jLl S j-o JjSLS : j-ati « »j 1 ill gj-il n/i VI pL^jlL jtl 0*1 

JLualVI <j ^_-t~* ^jll Radio telescope 0 <lni^UI Ill I ^ 4jjJ» Sljl Lu.il 

■ °l ■-"<< <JjLaJ. <j£j 4Aj^u (jVI <ll n tl ml Lljj J-ij . iJLva* <„» i.i.LlL jLajL 
6 j-4 <Lu_jj La <Jt_uiaa Luc. <ita-a o Ijl i At J_J^.J (jlS Ij^Jkj • Q I j I i A ~> J>a.J 

. <(_i_i-ajVl Sjjill el£jll j>tu 4_ilLc (£j-a ^^ic J n"i n 1 < JjLujj ^j-o Ciljl io-i.ll 

Lul ^ j,1 J^l ^ 
. (j^j^ 1 *l£jJI <JL> Li jt 

U\ olS.i.lSlI " 

iVl j_SJI (^J] ^ U-i. ^.ii -tl li* ^111 Sj J_Sj . 6 j— i^LaJLI 6 jjk Jl n f^JJfl tjfJ 
JjLvl I J-i 1 1. pIjC.] ^ 1 H S'i OA^jj < Sjj.W n <j ^iS^JUi CuL^ Lajt Sj Ulin Vlj 
pl^jjl C)l i.AjiJI (jAjLi j> 1 ,1 SI jj^J ■ ^ 1 ill «~ n Sj^jj-ia 4"<o^ Lu ^'iii^ l I 

, J . ■ ^«a~ll . 41 MiflLa LI j 1 1 11 1 jJ Lu < ^jjiuJI 

<Ljia Jjl Ci I «r j La.jJ^ull ^Jc <LuljJ ,jJ 'L' j^-^ ' ' ^ ^J^Ai^'j 

d " '^jlj ' ' "*J C^"' j^-*J (_y-^J-*-° ui - ^ ' Lij^^Joj <jI Jjj Si 1 -> 1 1 Jj-al |» ([ SI <l_al -> n ^S 
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- r 1 -j • «H t>c U^j-a-j (£.111 |j_jJJ J-4j - Lta.jJ I (£jl_i_a f—Al J— aJj 

jjjjjlj ^IjLiJ c5 _ > 1jjJI . a l .7.'< VI jjkj .Natural selection iUll elliiVL j^klll 
^^jUI . «,^v.. ^ Alfred Russel Wallace ^Vlj J~, j Jjj-illj Charles Darwin 

^aj JjJj < <JfjJI £-a L5iljJ olijl-% « 0_>^-lo (^Ltikll pLSIiVI JiLi. o-» 

r I '.all . I * t. SLl^JI i_uiLui1 j \\i "i i <UaLjjl jc-^Jjjj jJLI Jj-a . 1 »■» n j <_j£ j-a J"*"* 

lj£.] ^iljiil 

^jJjjj <>?.lj-« • ^4>e-j cf* O" - *-* -rt-k- 5 ^'-^b O^-b J-f*-^ 1 

JI^La ("JLJI" fuu.1 Lj-xk jlkS ^1 ) t^Lkju gll <> - 



T.H.Huxley ^^L^tj Wiberforce ^j^j^ ^1 ^ tfJL ^SA_ill jlj-^JI o5j ii. (*) 

i ■'■■j -.tl I .-jlj ■ -II ^-1»JJ oLjiaJI J-^ . .11 <ji <A-a.j V Ci>pJ cull _»>1»j" uj-* ' J-*^' ^ 'J ' ^ <J* C^J 

. jjUl j- -*" 1 i~~l*. O ^Jaj J-* u «_llUII cUtuVlj . ijijj-tll 

Z Tierra del Fuego Jj I uli— 1> <^^>- o 1 ^* « j^l L*^" Oiij ,J 

Hunter jLJUl ^U-j ^jL^I ,> 0 Vl Bushman jL^jJl *, l^i. J£i u tS , ^yUJI 
,> s jli . Jj l j^-u Jj.1 <> Kalahari Desert ^jUVli ^ gatherer 

^ i^jULa ,> L4LLS Uji L-s^olL. . jjjt; ^ <-»f-o oLolt <JLii=JI ^ ^ t > «jiUI I «UiiVI 

(^JJll) . U VI ^ Jlj Uj liJ&Jll IjlUJj 
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. 4±a£L jll Jat LaJlti I j <A«i jSj < LL 4 o j] iijjtL* oUjia 

V LJ/ ^ ! M ^Lt^JI 6 jJb wil .t.-,<;i <>! <Gli , " LJ*JI ciiLUjll " 
Lull <> JaKlL ^i' J< — < lls - :;il oL_L* ^LH - <?.jJ - 

...a jj^j «"'.<.. t I ajfoUJI <LuJ jj fj* 6 jJJIj 6j l ■» . .il l J-o ja^S i_uLi. ^t-JJ 
^LulVI jlftJJ JjjL - J^JI t >arJ - JllA . J^jJI ,> Sj^LJI SjSillj jJU 

J,] " ^j-ill ^ Salostius ^ j j'i . .. jILuu JU j-3, . j jU I . .. VI 5_i_a.l: ,> 

!! S j£ 4jLa^ j^Jj I *i 1 1 <tj Lul 

j .A " Lfil < '' I ■ ~ I j_i_$_JJI Uli*-«J li* ijjleuJl «LaJ£ J o * "i ' " 1 V lilj 

•^.j-A 0<~- V Vila UjLli.L fjoill Lhli**j ^^-Ij /iLjJLJI 

. S ,jt iwoa. j>t 5 jLt <Uttii ^LSJl obit o\ ' tS->^ 

S j « «tl ^ jean Jacques Rousseau j-^jj JLa- v 1 ^ ^ f'— ^ tf* 
«L«jk] ^ » : " ^^Jl SljLuJLI f-at u-L-lj <> " «ul^J ^LuiVI 

iLuJjJ ^ LIjJC JLlj. ,jl VI « jVI (jl^a. LijL— Jlj 1 -" >"0> S^H 3 t*>> 

. La 



22 



The Cosmic Calendar 



What seest thou else 
In the dark backward 
And abysm of time ? 

Wm. Shakespeare - The Tempest 

teLi^ ilj^J t >^ . (jL^uiVI jji Ixa. .ttu ->j ^ Ij^. jkjxi 

CdJ^ ' A**-*^ <> *t> ' -> "\ j « dl j t> Jil Lu» jl . J, ii ...tL 

oLLikJLi « j_. -> .,, 1 1 ^Ul JaL»J1H ^Wi LliLi ■-< u " 

jl» ^« ^aJI oijll ui^sl (jit lijtLuS L>£ , iiLsJI i_ijJ 5 ^a-j « ^SIjSJIj J^JI 
J£ J^-i ^jll jL^iiVI >»j , ikflull jLa^iiVL wi^jj tf jJI fjUtll iaoJI ij^a. 
u£i < oj^I <e'^ {fli*JI jLa_LiVI aA; j-Sj • u'* 1 S-U-^j* 1 <-ilUlj SjUI 
ii^a-a lii^ L ^ail jji JU. tf l ^ <oUj , 64>a.jJ <JLLuJI oLjLdl «> ULUul 
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.(4luj £V0 ^1) 0 .init.ll 6 j-s 1V0 (jAjVl (jljj^l <ljb«-o 

, j.^.... > Y\ cjl £j till J[jAaJI Ij j»j < ji n < hj j 

.SjJ^Vl ^IjSJI CiJ^I (j* U-» La 

2. - — I .t 1 ^Jc, jJaJI 4 ft*\-> (jlc. J,n~nj cj^u <Jjjm ijjj^II <i"JI j2>La. o^J^' t*^- 

. ^_^Jiill (jii *i^ It <i ill i ii W I 





The Big Bang pjh«ll jL^VI 


* 




Milky Way Galaxy isLill i_ijj 5_>a-x> 


* 


J." 1 "."" ^ 


. I^jSIjSj (jimitill j^fio 


* 






* 


ji n*>i iii X 0 Ij^ 


. ^jVl j^lfc StoaJI jJkLka *Jj 






c li jj -_-tl ~ 1- — LjjjSj — oLjt->ll ^jjLj 


* 


^\ 


Bacteria and Blue - Green Alage * 1 ^^Lj 




2t_ ll,.I.^Vl « ^^=JI ^15111 eJ-i 


* 


^xoiji NX 


. (j.u.o.i.til 1 <5Uo J oil in" oljLil olj_>iia. Jj! 


* 




Eukaryotes Sljj LALiLLl ? jl>^-I= 


* 
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if* iO.""*^ 1 jlH-^ 






J.O.I.jJ \"\ pl&SlI 


5jI jj Pre Cambrian ^jjloIS^I Jj2 L> j <jL^i 


jim.ujj W oLajjVl 






Trilobites o^^iJI jLiUlj Plankton jlljJI 




oL^illj JL^Vl jj^Lj Ordovian ^jJjjVl 


j 1 n 1 u 1 J \ ^ d« -~l 1 


• o^J^ otsLJI j[>c Silurian ^j^LmJI 


j 1 ft t in J Y « ■ **■ * ■ --I I 


<_k»j^ oUlj-iaJI j3_c. pjj Devonian ^^iijl j -» .|( 


jjni.itU YN Oa.Vl 








jioimjj YY Ca^jVI 




jx^j Yr piSitiii 


olj^aljjjJI J[j| 


jjoiiijj Y i p L»j jV 1 


oLijiil Jjl Triassic Jt£ll ^*J| 


j j n 1 ujj Y*\ d« M 


jjaUl Jj] JuraSSiC (JjljfsM 


jlninU YV ■ •** '■ -H 


oIjl^LjjjJI Cretaceous ^^uiLLJI j-~«H 


jj n 1 njj YA Ja*Vl 


iaJLJI 5jIjj Mesozoic era ^L...jH ;l 2 .5 ^ r l 


jtnmjj Y^ QuSVI 


jLLi^JI ) <oiUI oLuaSII jj-ft Tertary period iUL5ll 




Primates Wiijll olilj^l jjftj Cetaceans ( J^ljjllj 




oLIj j -.11 £_a ^ Frontal lobe ^LaVl u-a-ill jj-fla 


j^jr. p&gii 


Hominid 'j'-j-jh* 1 Jj\ jj^> . ? 'Ji 






ji n 1 ujJ V N p l*j jV 1 
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( ^JijiJis iiiijJL; n m (r) 





4c Lull 
p | i n ft 








\ • 
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n 




> .1^-11 j.rxll j^l <jI 


\N 
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oA 




Cro-Magnon LjujI ^ oljLill 


\\ 


o^ 






\\ 




Y. 




\\ 


<^ 


0 • 
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N\ 


o^ 


0 r 
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ol 


rl- j ■ « jj (1 U - ~jJ_J2VI 4 .■!■)•.< 11 JJ-fk 


S\ 


0^ 


o"\ 


















Oj^I JJ-oVI JajjLu, - Jifll jji ^Luall fjj"^-' 


\\ 




oV 
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Genes and Brains 



What the hammer? What the chain? 
In what furnace was thy brain? 
What the anvil? What dread grasp 
Dare its deadly terrors clasp? 

Wm. Blake - The Tyger 
Of all animals, man has the largest brain 
in proportion to his size. 

Aristotle - The parts of animals 

SjJL*.. oblj^-aJ bLiLu. LL^G fj-JI Sjj^jJtl oLStSlI l^uul .'Ih.- 

Lj^l > S*U£ jSSt Ly2*JI 4^(wfll oLLuJI .s ■ ..<,-H 

f^Ji LjjLSJI ^ Viijjll oL-cUil <^ jSJj , ilu. <kl5 jl. cullx ^1 
fill o-. ol < LaJj-J ^ Sjj^-. oiLS ^1 uLfc ,> U j * < j±£ * 
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j .<1j . Taxon j\ "■ Laj j_a_ajTaxa " i_sL^ol <_j_=JI oliiKll ^ " < 

< Nucleic acid ^La-^l ,> <-^ijL>" >»W *^ uJ^" oL£l£ll J£ 
DNA - Deoxy- Lj SjUI ye^jS oJ^; jl^l i> ls J ^* i ^ <jJ\Ji\ 

. (RNA - Ribonucleic acid li _> ^jl. li»>?. Jj&i <jl ) "bon ucleic acid 

.Races oV^Iujj Species "^Ijil " >-ill^Vl pu.,Yi 
gli. <Cli - jLoJIj pl.^tl Jla ofjLio ^ - <itiJLl £l>iVl 0^ (rjl^l U 

<_o_ii ^ J-=^J L> liAj < J-uui IjjU <lc g%j LiLa.1 iiiJ Jt>^b 4>—Vl 

(> .x=Jj {j* Lf* tf-^ 1 <> J >* up c^**- 11 tr^ • 

^ jjlill uLu^VI : UjlAaJ Homo sapiens J3LJI O^V 1 ' *L-=>Vl 
t » ^Ijil ^yJhj ) Homo erectus <_a3l jll jl— uuiV lj Homo habilis <bx» Jl « * "< m l 
sapi- <itLL* jH^b Homo "o^ 1 ' u-" u-J^-^Je ( c«A>iil 

. ^IjiVl 6l* 0^ tj'j 2 V . ens, habilis, erectus 

Theseus j- j-- * <Lajj ^jJI ^ Minataur j^LJLU : Ij^. 4 t l "<A« <=Ua.l 
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. »Liu jjjly jll ^ji 0L5UJ.I JJt Cfa <i}UJI jjc j^u iajlill >l>Jlj jJoSlil Ja^J I - 
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oL>>kll < ^ j> jjtilll ^ ji^i j,1 LuojI (jlw • Lfj fji± ^iiUi^ll 

1^1 oLa.jjJI 6l* (jlr. jLLj Ladder "^I—Sill ^_LJI " oU. jj <ul_J^ 

- LjIj^I oL^iall - SL^JI <*Jj . ^IjjI <UjjI Lflj Nucleotides "oIjjIjjJSj^" 

C,Lul£ll J* jl Je, j-iUL liA J-^jj j . I j ... 5-illL Oj^. ^AjVl ^ 

Jaii L£ N • J.«,« V ^ lijVl j>. jjjjlUI <ij_>ia Jewuijij BIT - Binary digits 
j>i I j^Aj ( \ j • ) a^ij J a*"t < a" Jj « t^Lu-<»l j^-v LnjVj c.jUJ 
jju^ Uill olK IjU .( N jl •) "V" ji "fju" -L^ Jl>» LUVI 

^Ijji jxt JjLa—i t_ij_duu ball f^ly^. ^ " oLLu —II jox. ,jLi < OjjI ^» Vjj 
■ -~ ,j\c. -> "i <■! LfjLi <-«-jj1 tr lt ->"» (j— *j L«l < ol^jb jj l^ ull 
jjj-jiL j.i.o ^ j^le. (^>5-^j f>-iva>^ <jl^ 'jp li^Aj • oL>L_»il jjt 

^ N • x X ) (jjjL jj^Juc (jJc. ^ 1-kj iJ ij in <ili < oL»jl «U (j* en t ( N • x o ) 

. CjLaj Jn I I ^yt Cuj 

Jjl «1 hi j»£ S cuj (jLjjiil (jjj i. u« ll 6 L|jjlabj ^jlll oLo^kil <J-a^ L» jjSLIj 

? <iua. <iL ^jU. 4_it3S ^ ^Ts'ini CuS I jl 

X £ Lf ltL a jiLc. < Li ja. 1 • j Y • Jjj LiJJC «-i>j-a. tr lt <!uXaJI oLilll (Jji-z^ 

* * 

^Jj^ j ..«"!! VjLjj li^ 11 ^ »<' - • lj^j»j < Punctuations ^ jj is^j laij 
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ui^- oLLu *V ( Y x Y x Y x Y x Y x Y ) \ = *U j,i Luj .Liill 
: iJLHI iJUVL ftjjaa^ j>i t ijjJL^yi <illl ^ ill* J 

'0)r3jjl( • )-i>-^J* : JL»Vi 

. (.)^ :<,UVI 

? (\)^eiia— nijl 

. (.)JbVla^JI^:<,U.VI 
Jb« a- v^ 11 lU JiljVl li ^ j^Lxtl <kLSll ^ : iJLill JI>uJI 

( H I J K L M N O ) (N) S^VI Jj^Vl ikJI ^ : LUVI 

. (.) jbViui^ui^ : 

S (N ) I, J> (• ) H^A Ja : ^UJI JI>JI 

. (\) l,J j* j^lj : LUVI 
? (\ ) J jf ( . ) I ^ Ja : ^jLJI JI>JI 

. (\ ) J : 

LfiUj . • \ . \N = jvLijVl iuLlS <JLL tij-aJI « ~" j <■>] oLi I *» < *j 
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. «( ->«,<■> (jlJjJLs Y JjLj oLo^iai.1 a j-4 ^Li < <LJS V • • jjJc ^jjJLaJj <La_Luall oiLS 
oLa>J*II (>i jvjjji^ajjlll (^j p-tft jjjj < i->im 0 • • ^^Jc (_£J^> i_.L2LII J,L£ I J Li 

. ^L&li ,> ii^ui >_aVi 1 JjL» 

<^ ^1 £LiaJii pUxVI Li < oUjLJI JJjJI '-a* ^| £^ -.1 

Viking ^ Li i^jJU oLu.U oil* . oLjkil > ^i 
L^liJI LiU. j^i - oLjLJJ (j^iL ^ i^Jl^l \\V\ f L £^1 

. ^JLJJI LiLL <> Ji^ 

(>Lr*J' is* L * aI1 l* 1 *- "J-^ 1 cLl_JI ( \ ) J^iJI LL^j 

. oLijill j> jSSi jLuiVI 

jl« «L»JI CjLijI^II C»L^L«_a -> n IjLjjl vJLlA ^ji lilJjS J<*H lli jjj 

Jj^ll ^Ll^-j Llii Laji «tia ^_>1ujj < ijlj J*j CjUsjI 5oL*JI <jllj « (jiluJI JjJJ^Ij 
Ija. <( nt>i "Uiax. Lull jijJaj j| Ooa* jj « CiI'm^H jot jj.^a CjL^JxII J-a 

^1 ^1^1 f^is • Lil^t - I iA^ L^ - ji , ^jUJI pL^iJI 
ty* J>?-" ^Ijj^ ^» iJLl» . I j -> -> i r , j ji LfjAL j,i LL».i ^jUl.nji ol _>iLll 

oLL^aJI 6JJb , XleJJi lJ\ ,t,1<l Jitj , ■ -L.tl ,jSL«] jjt <ia.Li Loll oLliJ^a. 

CtL^LoVI 6XA (jSLlj . oLj^aJI (j^-it n 6jLlcl (j^-aj Lj cl^a>Vl 6JJb £_k]Li ^jij 

. j>Ulll i.jV LiV <LI£ ULa.i jjjii 
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Uj ^ ol _>ikl I ^ j^JLI jSJj < jLi.HL I4J is^Lc V jjL^VU . CI jjJI ^ 
J^c fl jl . . . 1 1 < oL-ij^JI 5jj1LI oLI j-jjJI ^yi Gametes ^Li-aVl 

^j^jl ^i-^ji < £laJI (_>^Vl Birch trees VjlJI j ~ ■ ^^Jc. &jL oLil j_all ol* oa-ji 

I (j-lj (jaiiL-JLl Jt>la3 o>l» <ILaJI 6.1* ^ij .oL^il^-ill J^.j u AjiVl j ~- .T.N 
eJj £-a jjJOj . I (| n fl "ifa j ^jUII oLiljitll £j-uoj ^ i_)i <jV I jLuo Jj_m,VI 

Ojill VjlJI >> a^i , iiLkJJ ljj'. rtH f^ill Jl „«-... Ij , <^lluJI SjjSII 

< Jjjj^LJJ olj-S-ta olj Jj^uJI oLiiiljill CuuLaJ) < - ~ «H jjL-a-Jj d* . Li "I j j . ..V | 
SjLcI l^l o^ju • L^j^uojJ JLjfJaJ' I d "' n j i ll jJLs pAj ill oL£lj-iil La] 
<i1 Jia^ilij . <£.Lluall j> gSLMI ilfill ^ iljjl CwlaJ Ijl £-ua»]l ^KjlII 
(>> '(^jLajj" Jax. AajJ V < u «_i lUII pLSHVIj oljjlkHj iltJI <jj? J-»LlI|I 11* ^ 

. iuL^yi oVLl^VI ^Jc. <A»*l\i . AljJi <Jl£H1 oLiljill 

oj-aJ < j^L-c ^ 5 j_iL 6 j j /si I j j ->ll oLSl^ll ^ ■*•■ ■ > jj 

. SjL^o Lu_^Li LjiaSLi l .a. 1 jjjtj i Luljduc 

Ltjj^a ^ V j Recessive Vi o oli ./■> LAii ^ ol jiUI 61a » L« -j 

JjI jj>uo ^lij La^tjjJI pLJc. JjOjJI J-«^. CiI jiLJI JOc ^Lijjl Jjilj . JLaJI 
,jl j j i o'l l J-ai Ijfij < jjSI Oj^a. ^ ._,ii i nn Ijjll ^ jji^l <_m's Jjaj 

C.LaJ llfJj < 6Jj. )-> n Ujll ,J-a ,^1 ^ISJI I j jlr J.rt ->j Jll\ oLajLdl jLjjl 

< OjIj^jJI Sjlil ^jLi. oLajJxJll ,j-a jjjj^kj ^1 ^jjSJI * i a« 1 I .-.I'.l j .-^1 1 

■ £ll ^ Liiail oliljoaJI J£ ^ oLjiall 6dA A^jjj 

(jc <jU.^I Ql 'iall-v « ^i^j ? 6^' tr* J ?'->' cr 1 " ^La>MI <xn£ L 
Equipotent "<£LaIil ol jiiJI JjL« — £il j] ^ dl^J :JI>uJI 11a 
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JjKa S-ii _>*ll U^llajll j>» J£l ittxa. < 6JJ^« Ci^LnajJ i_*jllajl( J^a-» jJ.1 

,> -jj&Li • oji>UI ofj-L» uL^-a ^ ^ < ij i->t l <j1 ■ » ! -Jl pLu U nUj j 

ihlljsJI j> iiUaJI S^jaJI JLa^ JjV ^^.1 iia-U t>J « "-^Lfejll <> L**^ 

. Lflu Lui JajJI JjLH jl J^oj jdl hjjllaj ^ JaJI <jc S-ulj 4xoS Jja.j ,>» 

Ou,U ^ v l .nrVlj Lajb&L*JI fJl* Karl Lasley JjLS oil oij 

jl jjjj jl ^1 <> » _>f^ <f-*£ Jljl SHIjll <-«-<>£ll « JjLijL» 

yjL^UI 6 j-A JLoj (•) mazes "oULUI" J*L£il 1+L^Ij ^ I a* ^ 

. Corpus callosum "^iiSI! f-^J' " 3i^° d*- 6^' t >* ' ^" 
jJJL j£Ij . £il j- / N • JUIjL jjJui V uLA^ 1 4^ <j1 Je— iJ 

pI _>aJ in 4j^uiiJI f-u*aJj ! li» ^ LjjIj jc jljiill J^ fJ (jj* 

^jli: ^ jcj pljill jc <i*J ^ ^Lla.VI jUII 4>Luj jc iiL^»£J Lu.ljJ 

, 4>LJI jSj: 1 - £11 ,> ^L^VI u^ill Jl ■ ^'-,. .,1 Jl- - 

3_iiLaiyi cillsLiill (jli , ^jUJI all o-» ^ . AT> V jL-uuiVI oLi^j-Lu 

J5L^ t \±\ ^LLiV jKiVl ^ J^jll 6" j*-H3 ■ 0*iV < 'j^ o-j 1 ^ ^ 

. £ll jjLuJ. JiLil^l ^1 ^ll^ 

JUJI VJ ji . jjj— . s^ij VJ . UK SjJL^ ol^» : uli. = maze (*) 
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l> ^ eff* ^ fr*J ' ^ <^a^i jLuiVI iSilUJI <JLaVl 6J-4 

. l^iL&SI ^Sl^l fcf ki U u ij ^lill 

JjL^Jlll "S>b j,Li < £11 Jill^! f^AJI ^^Jl jKil Jj^-...M j> j,L£ Ijl 
<=Ldc. ,_J£] J*_alL I ^ .A t j aJsj . Ikkll Sj-SJ-o .^: t Equivalency " ^° .bj ll 

i^lj s SjSLi <d c& (J I jl £il IjLL , til, JL^jL. li* 

£ll oLL^I jli . JLlo^j . <L 3 \j* (jLu^VI oL^L- > j\ - Y 
't '.'.'^H J' o-»i>l' cr^- V* , r> ^ 6* <jLi ll» ^Lcj . ^^LUI ^ J ( ; U. Vj 

fi^u <<jjlpHj ' J^U < j<) t . l l ^ -> m J^l^ All 6j .ft ill 
jdl Jh. SjQI ,> Wilder Penfield in jjLlj : ^ji^ll v L^tVi 

Ja-c. puS] ^ oLxuljaJI 6l* -lij . J L^JL I lift ^ < n j ,■» Llla^j <-lJjJ 

SjlSVI 6lA CJl . f^uall ^Aaj ^^UJ liLi^l ^j^l L^»U. i^l^?. ,-, 1 ,|, f 
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^j^all jj> ^jk o k ... j5 jJbkkll 6.3-4 a 1 jvtjj . jx5la.Vl ^yi Sjj^jll <j>j1I 



^ j-" -^1 1 ) Occipital lobe " ^IjJill I j j « j-f>l 4 'v * » 5JL=. 

6Ja j-o <Cl <^ jJ « j «-> oJ^ 5 J-* ish 1^%^' J*- 5 ' (^JJL>"^ 

jjj^i 0 Ijj-^JI j_Jii < j_>5 ^j-L • I (i^ " ■ "J* 

Ly iu3 ■ «■< U U - ^11 ^ L O lio ^ <jSLu <jjLP-° CJ " ' J* ^ ^ _ C^' 

Ul ^jjI^I jjii : j^-l oU^I _>f ji:: ij^J ■ ff* >^ Sjiljll 

cujj < J 1 ?.' <*-oL=- ^ Ralf Gerard JjIjj^- J : v^^^' ^^ A""-'* 
^1 ft ^ < ... maze LaLLo ^ jjjil ^-Ic- .-ijLa^II oUIjj-^. <j^v 

, 2 <^L^UI oljLlll JjL^S c^i£ IjU . ^11 ^ i^L^lII oljLplI 
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. iiLUI ^ Lfijjla ■-■!*■ I jj- 11 oja.j <3UVI 

j-o David Habel JjU 

J_>aJ.I j_i^8~i1L <j-*sLL oLIjj <jjJjJ jj-s y. >S f. LaiaJI 

p ^=JL JliA « <,l£jJlj £il ^ ijj^L <jfclc JLu , r . ; -._. V <Sj^JIj 
U-b*^ t^ 1 c^Vl jf^b • 6oa ^VUl^Vl > ^JLI ^ 

J o>b < lvan Turgenev < jl£ u^i* 'Oliver Cromwell Jjj-oj^ >hM# ^ 
^.LLiilj] <= l£j l^jSL |J ^(i'l^ lj < s L£[jVl ,j_o I^LS js+Kj Lord Byron JuoiL 
,J_pLi] (jl^j , jJ (jjl 'nt.'ii l j« jjli < j^.] ^La. ^yJcj . Einstein 

• oX>i^i £-* ' oji^' <J J '-*i Anato 'e France <_>"ji>9 

(/ ^ ) <*-*h* j^JI Ouii cr*] C 11 tfj-M 1 J*-^ 1 4« 

diiOl Cil j'i i n H u& Ljljj_oj j_ajJI ^ — <( j A, I, I 5j .7. all I . i~> j -~ ^ — ^11 j « " ■ ■■ -j 

Jl-o \+La <^Ji i^^ill iiQSJi c^LS Uj ( JILjl r Jlj^ ) ^Ij^ N ,TVo 

LUU , jJI .. Jj^aJI ol jlij < iiilSill J-aljxIl jULtVI UiU Ijji . Ja._>ll jjc 
lift ,_9 I J^a Jj^U lift . tj j m i 'i^ I I (jjj f IS jj I ^ jji J^jj V <GI ' ^ ■ ■■ 
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LA.1 jj^i JUaj . .ISill J \jJ& 1 r No • Jb~ cs^ 1 Jj 1 -^ 1 

J>ll a U «> ^ L^J • «=»*LJI 6iA ohf •^j" J i> tf ' 
. uiiUijll » IjI J -a^l <u^u V N \ • • ) Ji^' ( X Y * * ) 

Microcephalic £11 ji ./y j^L^ail JM-^ljll up « iSJ^ <>" O^b 

. ^l>^Vo. J\^<J^oji 15**~ -tjbll JiUb • fb* £o ' utf f«- >u o 1 

" X ^ . <3}L*JI ■— --'lj • e L^jJIj £dl I jv^. La ^t-L-oaJ "-JbLs. JLlA jj-^J 

jl j^-ijl jB « jil^i <ju>L> <> Leigh van Valen JIIS u tf J : <^%>-Vl ^j^l 
I j* J~ Ja . *L£j]lj jdl ^ c> ^ 

<? ..ISjJI tfjLu** u^LLLil Jjj^l j*** J j>-a-jJ! ^ 

ji "JL> JI jlaH W < 6 11 <> '^f 11 Lf*J 

jl u 1 <:.<o_. j-=J V . J. a'.-.. 11 J oLJjall 0£.L-*j Sj^jII j-al^i j^i" 

S f SiJIj £if <jjjj5" <5->Lc jLa^il jioj 

^,^1 ^ j^-j ? villi? ^?JI . jj^iill 



<> dl-^Vl ox L«t2 ^Lu^i JLa j,| ^1 ^ .koUx-j . olil^=JI <> 

or" <k W uis \ • - \ . . JjLju oL jill roLuillj jjAJi 

« "^-i" oLufS Ii.h mISo! .-i^lj^ll jJIii lui li* ^ , ■■ ...I I 

: oU^ll ^ ( jLu* iVIj Sjjill ) ^11 cLuaill ^ <ji L-J 

,j5L ,> <jfj-^ '^ tl ^Ua. j> tijj J>ili <_.■■■/. _>ll oLI^^I ^o_i 

. 5^111 ^J^, , pL^Vl ^ ^ ( * ) J^-t. II L >^ IjLi 

"J-5LJI ^L^fl "^Jbj h ^^ f ^u^l^L J ^l^i rL ^pL^Vl j^Li 
u L ^"V u< f^-jl u' < «j J>J»1 Vj . Jjj_il jjJI <_ji5j , Homo sapiens 

okl nl . .. VI i_>Aju tjj^ajj^ Jia.iLj . Harry Jerison j^j.uu^j.a. j_4 L^J 

JjL^d Wshrew v Ljll Ji. ollSKll £ o-^ ui> o' : ^-iljll 

JjLo <u^j^^I <^ <^ Ll^ IV JjLu <u^ , jJ^j^JL 

ojss e il ujj o±? <-fcL*ll «ji u' ^ Ll^lj • u^V 1 «^ ' J 

^IkL; ij^l ^Lfe^JI ^iuu . Ij^ S jjt.^ll oUjoaJI ^1 . 
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Genes and Brains 
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V . . j\ J^j - J^-ijJJ ve^^J - Sperm whale ->-? 1 * JI 

tf 1 Ju-AiL ^ jl* OJj JA3 < 6* ojj ^-H5 «=••>• 1 ! r 

j^li-j c- u' • Ss jLt :£b < ^ 

S -~ ■ o^l 4,t-,,r,j tf all L> u^lj • o^JI uju «> V s J jL *i 

<1 <£>U V <CI ^jJI Cerebellum juAll oj^ ) c$_>-M c 11 c^-H^ 

^1 Switch V^J-^ C 1 -^" ^ N ' ^ ( 

^ <^iJLI Sj^l Ji^/l ^ J^; tf ill (SH^dJ • Neurons " o^" 

^UlU ciLilll ^ II oU j,.^ Jib jf—e jH tP 1 ?^-^ 11 
^ ^L*£ll jLUI J ^ V & ■ ^ Luigi Ga ' Vani 

jLUI 11* : 4iji^tl ■ t^JL, 6 i*j . ^Ue-^ 1 

. LiL^ IjLu alp oLuLuS 

IujVI oU^-ill u- o*-^ 1 ' - iLi ^ 1 > 4>^ So^ a*, 

oLSl JBLL— Jja.1 f+kfi ^jVI JiSlj . v^ 1 J 1 ^ J^>- ^ 
Mary Wollelstone- ^ cjlj^ji-U* ' • ^ ^ 

^JI^j^Sj^I^I [^l-^jcLtll^] craft Shelly 
. jui-i jl^ JI."^"'L? sL HI > tf ill Frankenstein uj' 1 ■ ■■ ^■ '^ 

liA Gothic oLjill ^jll faUl J£l ^ ^'J^ 1 
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. ^.L&II li* ^] U]j ^llU Jlo <JU Galvanise J*i 

pIj) ^ i^II ^ obj^l ^1 V L^VI L^jo, *Uc cJi] jiUj 

L^LL jjl ^ a>e-^ J^Jj • jell iiyt- oU^ oUL>=. j| RNA 
• ^j^JI ^ ^ ^ ( ^Li^VI LJgi ) Glial cells ^bJLj 
Synapse isy ^ N Jal^ ^ ^1 ^ a>f __ J j, 
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CJLiJf J ,n a H 



The Brain and the Chariot 



When shall we three meet again ? 

Wm. Shakespeare - Macbeth 
la* ^ < Notochord ^SjLc^i, |^ ^ 

O^ji ix» j> -; . An ^sji ^ . r L^ii , 

• ^Vl oblj^l ^ Mid brain ".kuyVl £JLI" j Brain stem 

.JLudill Jj^Vl ^ Ljj.L: S^JLk J£ s^i . ^j^JI g, UJI ^ 
tf jj3 <JUA1I iJLJJI U • JSllfc ,> <_j4js U L*, Jau -; ^ '^ Vj 

o-^j -Paul Maclean j^L- J* Sjlill ^ ^L^Vl ^Jl ^ 

dj^ o^i J*Jj .L^illl <^J1 Cu^jJLI ^ dUiuJIj ^ 

• jdU l>L ^LI^VI J^LJI LUJ ijLu, ^ 
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Jlc ' • ■ ■■ LoLt Squirrel monkey ^U-lxJI jjill ^L> <is_>-»-l.l Sj_>-ill 

jjjj, , Sj^xll i*21jj> Lk_>_^> < Ljf^if L^liil Ij^c'\ j^j l+ili^l 

^ ;: ..VI ^ jtt ^ lij^Z II* IjLi . .- n^V.o At ,> 1 « - " <:i1 

<:i VI . oU»N 6 jj> J-Lu Jjill t> J-fi—a f 1 ^ Uf- KL > ±*J 

,>II IJU Jl^; . oL^LJI > lA^-J ij^lJI oUSji-JI Jl* 

<Iljl J j^-j <l£1j .ol^l^ll 6i» ^ l^uii uiiLtjJI ^JJej < oLfjSllj 
. j^llj ^1 Jl. ^Uij o 1 -^ ^1 t*0i <> 114 

clil^JI Of; S _h<^ ^U^VI j-uijllj <WuJI oKj^JI o±f 

^j^Ul^VI j-ui^l oA> <^L,L1I Macaque JKlil olil^ ^ : 4^JI 
iUVI 6iiJS ^ill j^jll i^S <■ « ■ ■* , A ll j^jJU , ^l^pJI ( V L^VI) plkL-VL 
^5^^11-ifi^pLLL.VIj. ij^iJI j^iJI Lj^kl^j^^^lJI LfJoLiu ol_>li ^ 

j^IS ^1 ) Casper ^ -^J • ^k^ 1 ^J^ 1 oL>^=^> ^d^l ^ 

U,l ? . U jjkLiu <J <l£lj , LfL-UlJI <1LA*.V IjL^I 6^ ( : k>^ J - 1 

0/mL«H JL^iil jjSjll j^i J£ c^LS J, . il^U 

j^jljl e LJ*JI glll^lj . ( j^aJI ale ^^^1 JL^VIj J-lnll ,U^t jljjl ) 
d )j , ^t^VI ^1 oL5l ,Liu,Vl jL^I ^Al u» »^ 

^V o& lj] Ur. ^tV Jlx- N^V"V ^It ^^it ^ 
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sjL^iij ^iij ou ^n ^ ^^^i ^ tt)Ui(j j^j, 

C^l. SjL-JI oc kh^j ^| jl^Ij . ^ ^ u>Uii 

o-^iL iiklll JiUJV! 6 u Jll4j . ^ -^j, ^ 

^ ■ V> ^J| " ^ ^ y fokken ^ ^ 

u- JttOUl S^l ±2 L. Li^t S^L_ u^Jlu-^U^j] 

JlU <UI aisfrl Lli^ oUi^LUj Ji^ 

tPi 6^ : u^U J^i, , The Triune Brain "^iLill £jj " : ^ 

«u-Lill ajlli Lf" <u^il l^uuu <L^u <^U oVl <^ 

< uliilj jUjlL <^UJI <gL-L^Jj . i^ujl ,V, . i^UJI ^Lb^ 

Dopamine o~L>JI <> Ufcj^ 0 L^ ^ ^Uil 

Choline esterase jjjlu.] ^Jjlllj 
Medulla Spinal cord ^LLSlI ^ fUUj^J f xJi 

juaf 1 11^ ^ . j^y u ^ ^ ^ ^ ^, Pons ob|ongata 

5^1 ^ tji !l ^ ^ i^^vi <JVI , " «_ujr 



47 



igJVI <jl -H^ 1 J^J ( Epilepsy ) <uin b^jilU ^jll J o . «'. ... 'i lilj L. 

, (*)<jo. ^ 

^11 L^jSl jJL; : ^...^11 •U^Lttil SjLill (> ^Ijil Of^ 1 - 0 cA^b 
Olfactostria- ^ill oU l : *L^ul £j>^lll *L<Jt <^ jlkj ojSIjj ) i^jVl 
. ( Globus pallidus a • ~< t l Sjlllj .Corps striatum JakUl ^ -vl lj < turn 
C>o5UI oil. jl. jfli <l1 J^kll ^Ij < «-Msjllj oLj^JI ^L. ^ <ui Jjl^i <>lj 
^ , . -j ] ( Reptile ) R Complex " lia (X'-^JJ • of^' i> 

^lL L I ■ * 4lV The limbic system ^JeM jL-f^' -^AJ "j" V^-" t -b- a " 

d^ii . [ j^^HI - <y»>ll jl ^j^II cr^ 5 limb 1 ^ 

. Jto.ljyll ^ 41* <Uj..m VI iaj3 V tf ill *jaJI ll» ^ tf^Vl c.Ua51I f 

. <lui jjjiL (jji.in-^j jl» - <_Jt1 ^ - aSj 

S^iiJI ^ Ijj . (jllpJIj J^iljJIj J,L-M[I ^ L LA-^b U_^b ' oLujSII 

<u^L^ JL- :VI jj-fk < i> cl^i*. jl* 

6ljJ schemetic In,,, > o ^ j oju O^uj . <j;il~JI <> Cxi^-* '-^ U^-* 

l) fcL_5JI £JJ 5 Ji_£b • ( * J^i ) J^ 1 J^ 1 cr* 6^ S oj— -J' 
J^l ^ cmA^I ^111 =JI uii5 6 11 5 ^ uiI1 ^ ^ Cjt ^ tLil " VI 



(^0 
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iiLuaL I d tji >"i ij ^nt ij-Mjl — uiVl olj j« "H ijSJj ^LjL5 ^jj^j jJ5 j jj 

"j-^-^ SjU.VI" ijjliij Li IIAj . < njj ill oLa jh 'il l SjjJ^a. oLa j h'lft 

|JLc jjhj - Ernst Haeckel JSLa "ijl I ^ ■» .^j^l Recapitulation 
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^1 JaJ jl\ jl SjLjcI 4 i -> imj Jj1_=JI j-aj ^1 J < J ft Jl_i < ^^jllj Jj-J-Sil 
J*_ilL j-ttj ji^a-jJI Js.lj Q j'i^ ll J)]"* <-*J-SLaJI < 6jJ-Ioj ^ tjl jj ->H LfJ _>-« 

— ■ ■ -~- ^1 ^Jl <( i i.i njjl j i r Cil i it 'illj <_L*.ljj^llj dll — a-uj^U <— frjl » ti n J — 
LifoUaj Lfl S a . U.j i . ■ j~ <tJ j j k"i Jl nmVl <la. (jij : ^L^ij^J I jtl ■ti n 

^Jj JaJJI j^a J-ajj ufiaJI £-8 <jj-* dii^ • J^- 3 "^ iS^*^i (I) .'*' ?H -A**- 

< ^j—UI jL$_aJI j < j" j-aj < ^1 <^> »H <LjjuuLiII : ^ J_^aJj_a ^ £jL_aJI 

Ji « ■ « r la'WI ^Li ■< -> I 1 Aj| ,j£-aJ < SjLtVlj jm^ fit I ^ 1 ul lj 

Jjja :<1jLuJI <LaJajVl ^ SjJj^JI g 1 1 ArVl ^-^J ' S jVjl I JJU 

Sebaceous glands ij-aJbjJI jjillj.caja.1jl ^jjlj ^Ijii jJj t_iiLe.^l! JjjjlI 
jjklJI jjLi . jjjVl i« hr ^Jj Gill arches ■»!_< -vllj < jj_i. ^Jl 

Jlj La LujiJI 4iJijJI jjV : jjjllU. ^ .kii ojj»j f^-"-^ ■^l«"'->V(j <iL-»VL 

U l a'. ^ Vlj >_..tSll ^ ^-Utll iijJa Jllft Q. .. _il -Gl jl < Lf-J] ILa-La. ^ j> ■ .■ -vll 

f- I j ■ ~ oGL-ill C»il£ Ijl—L : jjU 111 liA 4 t j i U ^yJt SJjXc <fi_«1 JllAj 
i »- I '■ . — I .*ll . a.L ~ ■ ■■ a*. .Ilj jt\-tS\ <=_j^J I J n t "i i n*i p I j i ri -t II CtljLull (j| 

6J— 4j < oLi_ ^j-U La^-i-Cj qLj) itiill 
I jjh " ok -kV" ji oIjLjuII « i ,j1 kjj . ( »^»-CJ j i r i -^V l pj-^JI ) FJ-uoJI J^a 
j ■ ^. A.VI f. j .All J, i~\ pi i i ■ <l\ CjI'i jj J ln\ 4 i i n LllI Cilj J J i *il L O — olilj 

I.. j< ■ allj Carotenoids cil'iiljjKll ol i > inll 6jJb jj-aj . j i .^Vl ff j ■Allj 
^Jx. .-.1.^ ^- j,] j « , Jj.jjjjJSJI oLSl i'>ll 6 jjk oS^5 Jj» <j— • Phycobilins 

!ji Luj-a. «" .-lj <U Jj < JJj Jxij ^1 Up] < il£ S 5 JjJ-aJI ol » i ■nil 

. <iUall jjjj 
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R. Complex J ' t '*j * 

ijailll ^'ij , olj>^li.jJI ^ [+, ^jJL jLS ^1 Lj^ui: aSLUjU Lj^ tfJ -£JI 

i^aill pI>SU S^kJI JSUijII ^ ol^Ju l <r> , n . .Jj^ £11 Sj,^ 

SjiLc . i^Vl £il ^ ol^L: . r. y > a, . ;UI 

< jdl ^> <itL^ pIj^] <ui d^j£ <AJlUI ^LU^II ^-jll Luli dlj 

. 5JLLJI <l«3Vl ^ ^ ciK l 0 ,,.i-, 
^ ^i^Ulj rites ^jJLUI ^ Ijjj ^xL "j" j,| o^j 

f^-JuS • *e-2jU*JI VL^b <^L«^VI ^L-ijVl Territoriality jjiuJI jLLu 
'"L 1 ^'jJjl^ oLi^^ L^,UJI 6 1» jLi 3 /.i-.'i-.-vi j^Vl ^ 
oLij^ ^ jv^JU 1 VL^\ l^Lii Sj_^_5JI £xklL ^1 V Li] . siL, 

.ui=.lj>U i£L* L^L ^i^; 1 a I-* ^ _. LsLi ^ <uLilll (ULUu) 

< ^ J jj, Cold blooded killer "jjL ^ JsLi "<> ^ y t . i 

o'jj— <e-%> — »VI U j ... UH J^ljs jL^iVl 6l_jJ <jU£^ . i .^j 
oLij , n 11 1 ^ LcLz J±Z jj jLuiiVI SLj-a. (jl " : Susanne Langer j 
' ui^j <-^iL5_*JI < ^L^illj ^ ^Jt , UH ^i_UI J i^ilj^JI 

^>J j^J 2 oill jL^I u^il o-j « f^^Vlj £L2_^II , jLJJij .M l 
aJj—. <l_lij ^j_ill ^ d^ji s^^i ^ , 



5/ 



The Limbic System jial I jLj^J I 



. j^ilj Cil*)>^ II 



5j_lL11I ^ il l Op li$Jj 



^ X~ --. ^J|j Sa^LSJI SjjJI f-cJ IjLia.1 I $ _.lr jlki ^1 - <_j-»Lklll SjJJI 

ijj jUI SSL'.l I ^ «i-a»JJJ • <^-A jiJI «i flU'ill (j-a p^a. ^^Jb — ^j^Vl g I ft irill JJ-ill 

ol jlnr jjt Jj't 1 ill I Amygdala "VIj-^j »VI " LS *->-^ Sj^JJI JS-i j ■ 

l([ <^jLjJI iiljjll CiLlj-iaJI LjLj^ Vlj^ jftVl SjLjjjluIj . >Ji>aJlj i t'ull 

Jl-a 4 ,t, -> jJlil olilj-^JI ,jLi <( ■ CiSjII . .-.. A il lj uij^Jlj 6j>^JI 

. Vljj^aVl I4I0 oLjl Ij] ii.i'ill.iin ^uuajj Ijjp lynx 0 n'snlll 

(0) JSLi 



- Cyrus 



Frontal lobe 



LIMBIC 
SYSTEM 




Pituitary 
Hippocampui 



BRAIN 

STEM 



jl J ~H I j ~. ~"j j I- iiLI...* . <_tiJ.I 5 jjiill j-{4ajj < jjj -"-H jjdl ^ ill ( 

. « j » jvxu jll ^ j4^> Vj < hind brain ^yiliJI jJ.1 LojI _>$-kjj 
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( hypothalamus) .[LJij Vlj^_j_Vl UjjJH i-^jj? oU^^j, . ■■ 
(ACTH) jjt oLuj^l 61* j^il JJ, , oVLx-iiVI 

• jA^ 1 ^ SjjSilj anxiety jJUl l^l, Sj_.k, c Lij ^ Jjjj 

• cA^' j W 6* a,trU ' Sm ^^Li ?.■->■ A~H _j4 O^JI (jij JC± La Jtl4j 

Ju^k; i^U. < Ujli^, ^1 iilWL oilt ^1 olslj^l 

' ^L^ 1 tf* I— 1—1 LajljJ^ -iSp i^UUll oUI^JI oL^Lu, <> jj'iCj 
u>*J < u'-^yL. <-J31ll oLilj^JI LL^jl : dial VLi_»j . Jt> aiJI J2| 
>» ^i^JI a-° f-a-Sl • Lfi— L^LLjI ^l^lil ^ <-i-iaill olil > ^JI 

i> •=->?■ u ^'^>"j j ♦ l »f »?> LH^j ^1 5-uiLJI Olfactory cortex AuiJI 
oLkJI ^ _^VIj Gustatory JSVl jLiLI uilj^iVL ^jill ^ jl^JI 
. ol_>^JI ^ Sjj^o <5ilc <^ljllj ^ulJI <35Ullj . d_.---.--t I 
Sjjj Lil^ _>^ii , 0 l_Hi^JI ^ Ij^. Sjuooi j^lj^II 3^ Ijsailj 

ox>* J\ ^ * • J>^»j ^Vl ^ (^iii sjjj) 

<^=^ ^ j^j l£ v 1 ^ 1 J* ^ u< ' antennae ^ l.-r.-... ! 

The Neocortex SjmSJI 

ijAlll J^lj h3\J\ oUIjj^JI ^ initiative ^IjjVIj ik^JI jtLio j<j-~ 
^1 f—B SjL < oL-i^J JuijUl o-ljJJI ,> >. ^ . (1 J<Li) <_iJ| 
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.Parietal ^jUJI , Frontal ,^J| ^1 : j jJLLl. 

v U^Vl pL^I* j\S . Occipital ^liJill , Temporal ^ ^ .~H ^^illj 

■ £-11 S^^i-S c«*3 ^Ij^U < jj ,or oVL^I JLU Ji jVI li^lj 

<jl , -uijfcj oLL^HI ^> JLiLU Sj^I ^.^^b J ^ ^ 

o^j^-ill I d n . .. I « n .JSUijJI J&j , ^j^LVl j> , «h A" ^Uij L^L« J£J 

<ivi^il d,UaV! UJj c&j < ipL^I ^l^k ^ , J,j-;„„|t L.L-i-llj Lu.lj.dl 
^ oLL^VI LL^i, > j ^ . <LLuuJI .-■ - : i <JUJU ^ 

u 1 -^J « La.jl>£llf ^^j-iLujL j> Hans-Lukas Teubo ^ ^1^1 
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' * ' * J) ' *Li^j-^_i] I oLa ^ L i I L *La-jj)inH oLo^&J xJLI t -.tl all ^_fl U» 1 **^~ j 

ol nKII ^ (i «1 uJlc LSiUaj jjUa _>-vx.j «Lij|Ui 1 1 oLoi^II ^ j «" ,jJc I jjl—i I ■A jj-o 
(jljii ^jCjio II ,_)^-sJI oLL-ol LI irt j_=>.l ^Ij j5j . £JU 4 ih-» o jjJalia 

t>> ^H^J' J>MJ • JjVl <^->JI i>» cjjLsVI 6>a.J ^lik < »>?.jJI j _'_">"' SjaUI 
Lalaj j)l jjl-lii I jif glij jeJLI jj-ajVl >_uLaJi ^ <LLuaVI ^1 ^ic ^jjLa-lll 

^jlaii Lpt gjlii j i .nVl i_iiUJI ^ <LL*aVI L>1 < ^O&IL JIujj V ^^lll ^L^iiVl ,2>c. 

. feill o*. Sj^l ill 

<jL£]Ij <JLUL jit u I nji L^aj .^i ^ < ? j ^ 1 1 6 j_<JbJtll uJjLtj j»Jbl Jjj^aJLMj 

<L jl J_=JI j ■ ^ i . —I I j a 1 1 ^jjj JjjLxUf ol il 0 ■» H a j_A . _« I tn">~ . pi 1 10 L_^l I j 

I n's , "jCLz JajlU .4 i-v 1, 1 6 j ititll ^jJc Lojlj -U'tlM V <L$JLlll j>o_>ll ' **Jd .'^b 

Jjl 1 u .Karl von Frisch JlJ-* Jj^ : i$J^ "' "'^ olj-ti-aJI ^JLc i] 

^Jkj 1 ol nKj 4j9 j U'l n <jlL (_>^tJj Cil£_^kj Laoajj c IjjJI ^ l^jjl aLaJil ^jc oLo_«l&If 
^jVl ^Jkj-tu ol jZ& jl II .nil JlLlaVl I j jLoj (jllI <iJll Li .<jLjl1J 6J)Ja_a <il 

< ^ji jJall jlfaJI J-oLaj juiJI LujLvj i_i i ^^lll oLajlxIl |> « OjS I j]j 

4iL ill 6Afl LilkiLI gjlufl . <jL=>-L I Sj-uiltl ^ J-=Llj l^la Ijf^ uj-^ 
long term memory ^jII Sajjj S^IUIj short term memory ^ Jll S 6j£l jJI 
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ol ve-W i>-a ■ (^^1 £ j>*lll liA jULI uJSLtjJ ju^ll . ; ...5-H Ij^ ^ 
<i>*V ^LUIj ts^SJI JjLJLl . ^ j^L f til pJ ...y;M j,1 J* j- 

(j-k'^JDf* 11 J«L*JL> jSlli <jl ^> jaV l^Kj <_^UI S^^iill ^ oj^JL iUi JTO! 
oLI^I ^ ^Li dlj Je. . ^i^Ul ji^Ji <^UJ| ^LiiLj "j" ^ 
Sjoill jjl* ^ ^ - i^J\ oLI^cJI ^jVI - 0 Lujyi > ^jVI 
0< jJ^; Jii dJj . Jeiljail Sjjill 6^ j^j ^ ^ ^ ^ . 4_.I_.U-I I 
ULS^ a5 <^jl^Jlj i^uikll Lsli^ o' 0' ^ L ; ... ; -t l 

iOLUi Altruistic 5^1^ <JU_iiVI Li^Li* ob < J*U>» 6- <> 
a**JJIj « <^aiJI oQI^JI > ^ Li>LiSij , ^ >JI ^l^J! ^ oSjj 
cU-iljaJlj uL^JI f ' d « 5 T, iL^JLI S^AHI ^ 00 « liLuJ 

ojj^UI oLi < 4 » j .U II LL$_» Liji. ^tLillj ^j^JI oiLS Ijl 

• ^U-IV! dt>LJI ^ L^Uui LsU. Jl^i JSLill ^ <±J\j Uyd\ 
. ts^l d^LJI c,l>dl j^i J5-3 ojii" J w^llj Lj^l^b oL^L^JI o? 
oUoLilll ^ humanities oLiL-il L«J£ JL*l«l 04 LijSi. Ii» J*J, 

OLl^JIj ,_^iil ^ i^iL^I V oL^LJU , r ,„ 7 ILL ^Vl u ^xJi OjJ 
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J-»I>JI J tt> it T( 

Then wilt thou not be loth 

To leave this Paradise, but shalt possess 

A Paradise within thee, happier far ... 

They hand in hand with wandering steps and slow 

Through Eden took their solitary way 

John Milton - Paradise Lost 

5LJ5 cjIj . t . -J I jLi surface area <_=J ,„ aj . ■ ■■^H ^ <A_>UiLi 

Sjli L#J Lr ^i] ^Jl JaU ^UGjI <> LuuilLlI ill* ilj^. ^1 

Ci ljO*; !! (j-lc LiAj] ti^ajli lift ^j-uuj . I 3 jlr Lj a ..ill j_pG Jjjj (jAjSU 
i_.Luaj <j] ^j^jj jt-^'i n ^ fjl >_il| <iUJl j ja. laLLuij o^-ajj . SjjJU-tJI 

JaLu« I jl Jli. ai j] <aL*j v L>j jj Oti ^L^V I Ll . ?t-.... ■ iLjs* VI ^j] 
jti LU ,> . jt-k-JI i^L^ ^1 iu^JL Ij^. lnjj ,jV < La2 j^ivlS ,> 

^> JLLHtfl ILL . SxJij aUliVI f (j jlr ^LS jl ,T.Vf jti^ J* 

plli:>U <^ _^aLlc LAj] 11a j>j . iULS jjl; ji ^1 S J? 

i'"'?" j 1 ^! iiLj UUuj 1^1 oli > LL* jjji; Sjjill v Luii^V ^j^kili 
J£ • <jj>»>jill <jjjl_aJ ^^ikljjxfi^j _^<a_Jlj oJI ^ jiljjj binocular 
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, j-^ ,7ill j^i Ljlj^J L^JiU. ^1 OfluJI jj^iU. ^J-o ijl-^V' 

<JaLi. jJL j j« -v-t l j j-> .t.ll ^jk. <a> _>ll ol>iiJI ^Ll I V » " ^ i> 

JlikVl " 2.^ " Joi Vi . jU-iVl US Jlj LiULJI ^1 Ujc 01 J*; ^L.^ 1 cb* 

Leonardo da Vinci 0 .tm « lj jjjLjJ SUs. Jioi ^jJI oIjSUJIj jjj-ill ll^Ulftlj 
^1 j l .". .t. I ^ Konstantin Tsiolkovskii u < s ,, . . .v. .. n ^j^Ll^j-S jl 

9 S jjiill jt>kl o"^' lt* i*-" 

^1^4 £11 SLoj . -~ 1 - ~H C)l jLuli.U <Jl^uVl 6.1ft t-J _'->*> o' ^.'k'i i.i 'l 

^ul <uL Jikj La ^Li I •■•■<-_• LIU 4^ lilaj < ( JU^Vl ^ 

. £ll (jiiLS dljj I.Vi^nij < Ula>dC. <=Lu1j Lijl.iaJ -iic "^-all f-?^' 

'jIa <GI 4>il <jSJj • L^i J*»*3 u>» ft*» paleontology j^UVl *Lkl 

australopathecus gracile jJi (J . . < sj';_i i jJI^JLuuVl _>-f-k oe^- 0 o""- 

^1 ; n .till j> jJl^l ^1 - ^ 0 • • ^ ju> «Jj Of-*-^ Lf^ J-^i O^J 

ji a . \ oil ^ ...II jju _>jiLa.Vl pLJt jJlil jXs lift j>j . jxo. N • • ^Ij^j 

. ^1 1 ^a-l . .. 

^JLJI <Uk ^jll U^l jL^ . L yS^J\jLjll\ > ^ I^Jj jV^JI 

Homo habilis ^.jlj .Lt ^1 L.S.B. Leaky ^^—J : tf V j<H /^j jl 

<Jj1 j-a^j < ^ V. • ^ <J [ ^j^LI - J*-»ll ^ J jLi able= Habilis ] 



60 



JSU. - ^-hJIj ( _ > u%i HJ JI J i^Vl - ^LSj , Lt 

J£lj ^| 6 L£ ( V JS^) robust ^1 ^iJU : q. ^jIj j^I j^Vl ^ 

SjjJL ^i^ui, jlZj JjlJ\ jpj. ^ 4J ^Luu3 jlluL J n n jL£, < lijj 

• Of 1 "*" t> 6±J^> t^-La ^yJc. Llit f^jill li» ^ ? n -> n .J| > ? ~ jij , 2^ .X \j 

fj^Jl J£j <g] jc-uip.^L^l oiLS ali gracile j^JI p.*. ^^Vl ^ U 

• «=»M cPi 3Aj ^ Jjlt 6i* oil* jl . L^LUolj Lftjjsj 
^1 .tfc 6 i4 graci , e j^ji tjin ^ J, ^, 

. otfVI <cllua ^ SjjaJL Sj^lkll Lfjl^] a< uUII j^j , robust 

'•i* • uL^i Jb' Hom ° habilis p-J^La ^o^JI 

^IS (— -Jl u^j J] jUI 6i5 i u^j . ^L^I^uVl rUI ^ 

: oLi^IlL <liL. Jt^— « <^_^VI LULJI ^ j^l ^ 

S_>.iSJI ^ 41^,1^:1, w? | | j££ ^ j-^JI 

^.^1 j,L*Sl LlLU in] Ll^jlil Ijji . ^| SjjSJL <5iU Jc jji; ^ L^i 
. <1*U LU> Ji^Mi^ UiLi « <1JU ^jl^Ji jjxl ^ il,^ ^iLu o-^La 
u? c> Jje U JLUj . i^ll: ^i£Vi oljjVl ^> ix.^^ u-J^U ^^JL .k^j 
c^ 611 Pleistocene Owi-fVI J^i ^L^o Liil aS o-J^Lh 
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o& ill ^>SJI o4fW>!-Vlj Jc. SjjJL, ^ tf j|| j^JI J 

tf all &&J\ t^flj^Ilj^Vl ^ I^Lu ai , jji^i] ^ fc^ JLu 

Ol—iVI < « ? „ ? ^ f i T'"? ■ >? JjLc ^ jL-iVI ^ Ipi J^i 0 LS 
oL-S <L>J» Ce 1 -" uf-^> ^ • Homo erectus ^1 ^ „»■■_, ,. ^[ 1 

ajLiij jZlj , f u ^ ^l>~ L*^ u-^Sj, I ^al^i J\ 

<Ll£ 0^=. \ "VVI r U a^, . USi ifta 3l\ l _i aJ UI ^ Richard Leakey 

ul j>~^ <>■* • oUh L;LL^ <i>^^. wS&jil >->+il ^jn.nll c aL*UI 

ow~a* « r U a>fi« wi^l ,> jSit ji. jLJI ai liala^i 

. Jii LS Lui jjSSj ^ail ^Prometheus 
U^^Ji aj^, <il LI oljaSU tfj^Vl J ? ^all ,> <d*J 

uii^l JeA>JI u-^jJI^Vl ala^i a^I ja^y . fcIL 4*.^ o^illl l+ili 
LAjlja^y. LjJL^Ij l^ll^iiL^^jUlj^Ua^l fit ^ oljaVl JLuO^I 
6* L^i JiLn jU^Vl oljaVl JUll^, f J*U ^Ix. JLu oil* <il 

SaL^, ^ill jJKIl Ha ^ 0 i ^1 oal Jll fc^dl ^ , J| 
<-il- oljaVl tj ?±\ ai u^L* jLS I jl a^l Vj . ^jVl <^S^ 



• (i^-J 111 ) • fjf u^j^» jft UjjS JSL, ^ 



65 



Exlrasomatic .waJI ^U^J*iL 



■■CIWT .Vcuroil AHl CDLLATI14L itntn f i 
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• y^iJI j-«JI ^ <^Ij j^^JI ^ jL^I 

Sir Wilfred J^S ^ ^ ^ : ^IL^J/ J£U ^j, 4Jj5 

^ s ^ -i^Ll I jj . j aJ i JU1 Sl o^U ^ J^u jLS tf j/l U Qros Clarfc 
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glu J\ jjjJ LfjJJu jSLaj Vj Ja. ^—^-ai jjJ] Ci l' ^ j J-S oljJ-iHI 6 ia ,jl jJ-^J 

jit (.ji.^aJI ^ nhr ,jLi < SjV^II jit ^jj^-) 5* LsIj ^^Jt S jjUl jlali «iUj 0^ 

$ kll jt^ajjj .(£^1JI alt Jj-ill Ij-* j'jjjj .' "' (3-" J-^ 1 u>^" oLjj-ill 
(jAj^JI oljj C)Lf-oVl : ^ii iUH clliiVI Jajc. <-Sj>1q o i ll aj-fl ^jl>lil 
jj-a ^lUlL JLiLVl *V>a jj^LoJ Ij-frJJ <j-^1 JUJo! SjVj ^ n f^b" 
^Ij^-oJIj Jjuuail ikLJI lilLu J^o-S . jiuualH jdJ (^jj ^ jv^jl^l jj-illl 
. s _>jSl £-a (_yJI j~ ^11 ^ya <UaUI <t I 1 1 s\j i Ifl^ln I V ^a-a 

. ^^iJI o-l^l 5_uaLk ^ < J-lii L> (jJt , SjVjII ^Vl <jl 

■ ^1 j ■»! «t I ^gj iti ill Jo-aj ^^-lll 4 n-^ n-^ l l j J »^l l J-ajJI ,jc. gljj 

- -j .*."H |Jlt >-Luaj j-Sj Ij^. L*^jj-" j-aiJ' li* (jL^ ■ a ".'L'.' ^* J-°J-f" tr* I ( ! n- > ^ 
jLaJuVI 11a ? .~t I & jJLill ^<u C. Judson Herrc d^jjh (j^jLa. j^SLj-aVl 

jxLkt ^LaJlll jk.it Jl-ajJ < UJ*-^' £i> J " , -»" ^ (j^ *'.H ^f-*^ >* J-"" 

. ^-oJJ £ujajl j^klll lj$J ljljt~ii.il SjVjJI jit n-^ll 

J 

jij . t£»ljja.Vl jijj ^^It Sjjill ■■i'i'sV < jiU'il I ^jLjjJI j.a.1 jjb ojil ^5jj 

Cut^J . ^L^lII CjjLI ^SjJ £J-ui*J ^1 «1j ^jJI J-f^>il (_^aJI u^^' u'- ,J "V' CJJ^J 

JljjjjLil ^Loull jiLl jj-a o-ill j-a oljJlj J£l £-"=>j ^jJt "i (jijll oVLaJLa.1 
. ojil jaj i»*jJI SLa. jjit eLLlW iljL-a Jlaj L <Neanderthal man 

o • — 1 • ] Eocene (jj-ojjjVI j.nr ^ < <LLiji (jifl - e g 1 ■» ""^j Jla 

- t J 1 7- '"^1 ^l*" •■■/' jll .-.I'lljJ-aJI j <*"i" .-oL^ [ j^jlil — <jjjl ^jjjia 

TetOriUS c> ijjjj t j)"i_i'ill jjl^j-i^. Jj_a < \ mnjll CjUl^ajjaJI 6J-A (_> A «, , J Jjl^ . (j-ajVl 
jjjjiLo 6 j^ix. ^LaS jlaj i->M ^^aiiJ J .i»" 'nt l ^ J-alll Jla I f «-> ! «-> ^ jjL)J 

(jj-i-u^-JLI _ ) ^s k t jjLujVI ^a L J^a. <jL^» ^-a <l o'j^=^ J>4"^ Jj' 

Proconsul Jj i,j\^jj_JI j_4 [ j»_^a.jJLll - 5_lu. o>j-La to — N • j>* ] Miocene 
tAj^J jkloal jjjI 4^ j±u±> Jj+jjj^LjjJi jl^ . Dryopithecus (j "^.'"'.' J^b J 

iiaJ>l Convolutions ■ a .a^l~l I jj^Jj . ** 'fl ■?■ L-QJi^ii ^-I^J <laja-a^. oilSlj < jl - t iti Vl 
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Prefrontal lobotomies 4 j{ i-^ll ^ .nj a .-J u^j-" ^1 ^ »t.Vl 

lift <jx <-aj j -> * < ^ j i ->t l ,jdzil\ jj-a S-ajj^aJtl i^aJj^ll Jjl J n*i -v 1 1 (j-oj 

I - ■ a < ^^lllj JjLuuVI Lj_j ^"i « ^yjJI SjljVI <Jjja. Jj-o-J ^ 1 1 ii -> V I I OA : (jxi l i ii -» V I 

jl -~l ...-.^l ?j^.jtjj...ill ^Ij^ll jjU'jSj^AJI 3_al_5_AII <jt£ 

i Sjjo-iII SjjJ&llj JLksjVIj jjjJI ^jic <L_ uIjljII IjjjJ-S ojlj Loii < <Llj_JI ii* 

Sherwood Washburn olx>^J AUD^ er*i>*^' ^jkiAJ^' ' Slj*>H 

< CiljjVl fJo j J h (jl n i W I ^^olj— <jl_j <_&__ueu I— a i_. i l r l <jl » 

_>£ 4_a_ilj lj lilij t^oJj < Ll lilii <jc gjL IjjjjSj <jl jl i Ir l £a>_,Vl 

. « llijJ^J 

S.^t I S j_j__JI ^Jc (^yxiJj Motor cortex 4j£ j_JI " "ii__l,l I j_i__T ^Jc j-olnl ai 
_>JI 5$ jaJlj ( & J^'ii) <j-i jaj jc-o j]l uiji ^^k 6 j-iill ^ uJ-^AU ■ 

l _iin"> < \"ij . Lj i ti ill jjlaj ^ i») l CjLo^Lc <LLiJI diUl j I -> jl i ■ ■■ II jJ-iJIj 
I j " . ■ M ^ jjjjLujJI j < jOxll j < 4-Cjl i r\\ \j i jxjJill S_>^J < )Jj) mi i ill Jii-o CiL^Li^ll 

, ^ I I in ti I Qjit jS CulSt (jjj « t'l i nil 
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(A) JLi 




: ^'ijtn jlmj^l jxajJI ^jjc f-y\n-y <Ui 
' ijj^la — JU^ 1> ""'J .' 1 1 '.>»>* ' U"^"^ jl-liLu 

, ^j.. * ■ «l . ^j..*4 4~ 4 1 - 7j ^ 

~ Y *>] Pliocene jJJI ^ ^L^yi <ui tf j|| 1^1 

\ . , . . . - JjjjL Y j> ] Pleistocene j^jp ...jlill jl [ ^ jHI - <lu, cjuilo \ • 
j-L^kll ^1^1 cULS J_*J , oUlj-jaJL llii. [ j^jlll - 
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Bering Jyfc > J] u^V 1 J>-J ^ ^ ^J* 



6# 



i*> 'A c< I jLr jxlj (JLjjk cui-^ i ' ' "j"' ■ " 'I'll j ■ " - ^^i Strait 

•J2VI ^ 

CiLjl jj -J l jj^-t Jj-s oliljaiJI i^jli oljLJuV I <il ^ £ Ijil ^jAi i ^ i UIL cji iti'i 
ol ~i li l^c- j ■<-»-» j o kl j5 4 o q I , I oLjjjill ^j-o Lb_^ucj <CuijIiJLI oLIj i-JU < <i ■ . .. _jj I 

, Ifl .ntt'i J^aVI «(J p llajVL ^j^iiJI oJ>LJI t jj<. i«j , ,»IKIM ; ijS OJ.A.A.M 

(jA^JI ^JojuluI ^yjj JjSj Up^J Aim ,A\ < iAi i L}aSl.lj-<a ■"•!*' jj .^11 ^j-a JjJjlII 

(jii] <Uiiij ^yj*!' <J ^gj itiill (jn'i-tll jit 4 i->"j|| ^'m ill J^ll J-ijJ . Jail ^ ^'^J 

< j i 7m 11 (j-a ^ J I j i n il -LLr-ojl l ji jj^il j JjLlaj j jlc oljl— tuV I "LiJ J - « " ■ ■■" 
^juJjAAjJh JU%3 ■ CjljLiVI (2lj)ln1l"i m jjjjJI jn-ill Jj-Lfil JjLkji ilia » '■ ->j 

.JjIj^Lj oljLLL Jxo <jLo (^Jj ^yJc j£j JJS SjljjJo ^yJc. n'ulfl II jLx^alil j 

. ^J-JI ^t-^j La -i^JJ i— i_i-> jl j' J n 1 i JjjJjII Jit iti'il <1L^. ^ <(jSLajs 

JajlII jl s^-iJI oj_u<a iJi; ^1 ) onomatopoeic oj mil SL^I -» « <_iJ Jl ■ 
jJLJI oLil <(" jU jLa" Jl a UVl I $ n ,n"i ^j^ULi : <<_L^ ^jl oj^i ^jll 

LaLa (^JjJI <jJ> ij^ill ^ylaLjCi i_j -> mj (^ill Oj mIL |vfjL^_a] JLLLVl > ,i mi Lu jii 

. jJJ Jj^it , " SjU.1 jjjj jSj |J II* JS tj^b ' [ f^j^l cough - isSli ] 

l^jjLi jjl i II L^j^J 4 _i ohtll LI_2__JI Jjjs i_i j— «-j J)_ ajj 

Jj i «~»l I ^ jjLallJ <il Sj i j^l l oUIji itll jnn jjl 1 1 A il c_s_^*j jj^j ' u-'-jl 1 ■ 

^.LaaJJ a jlj irtil oLuljj (>> La j-=>. ^1 ojSLi ^it^JI ijc jliiVl ^Uj , (stalking) 
isLaU. ^ Ralph L. Holloway ^Ijl»I>4 i_iJlj : ^aVl L^l^jjllVl jJL Ljj ^.U 
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llui £Hi-u J\ Jj[^j ^Ll^JI <Jty*l iaUall ^> jLoi jJUJI lift J-Lua . LwjljS 

< oj « 5j£. jl=J ^ ;UI ^ Broca <iki« jl .iii*-; >*j <jJ.I J^i (> 

: J-. -I I ,> i_«VVI d j^x. f c-ujJ ,>3 ji- i> t£>^ 

,jL£ . Cro-magnon u*^ 1 — "JU^b Neanderthal jGjxiUJI 



> UxJ Luojl tUlj JtSjOiUJI J-i j> ^ ^ L^jW^ 1 V^ 1 
S ^Ul pV^4 : ili-i-l £_>k; jJjiVl 6j_4> J>^.j < UO^*- 8 _ JJ^' 

low brow S jj./^S ifaa. f* 1 u^ 1 ^ 1 ^' o^J • uir 5,1 ^ 1 L^ 1 -^' t> ' &j ->^' 
CgJISjjiLjllI J* : JjUJI Cx£i • "-^^ <> f « " ? ^ J 
oLiSpJI uLa. HSjjSj ifjiill LSjii lHacLij Jaj ? lie <iLi_* j SjjS 

. ^,.^11 ^1 <juualll aljJ JjS ,>» H ~ ^ 

Frontal lobe jx^ ^^a. ^ : Jtl-S) <kl*H ol^>JI 6^ j-. ^ijl; fJ - V 

. ( Temporal lobe o^J 
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J5> O^l i irtjj J.1C jljjl ^jLuuVI ji_o jjJsu £_o 4j| ^ic Jjj Lo iJLlAj) CjLjj i i<->»ll 
< LuluLuiI ^LaLc 6 (j-a ^1 *>■ I JjVI ■ ■« ■ ^11 4_j I Lil . "Cjlc_j11I 
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The Abstractions of Beasts 

I demand of you, and of the whole world, that you show me a generic char- 
acter ... by which to distinguish between Man and Ape. I myself most assuredly 
know of none. I wish somebody would indicate one to me. But, if I had called 
man an ape, or vice versa, I would have fallen under the ban of all the eccle- 
siastics. It may be that as a naturalist, I ought to have done so. 

Car! Linnaeus - The Founder of Taxonomy, 1788" 

^Ull (^1_>ll (jt I _jja-o John Lock dj] j^j^. JU I ,'<< * > " jj j^j i 
Ijl " :Jjli Bishop Berkley jSLlj . J->mll JiLk ^UuiVI 

Jjl u iTit I ^yiiLa < oLj ij) i-^ll j m n il <* 1 1 1 iij J o«~i i h"i j^-j V oLjlj ,jl <1 j-£-o ojl^ 
" oUl^pJI jIac ^Jjiil ajfl Lftij j^-t n>-._iiii JLa. jll Jj> iJj_*JI dll_a ^jl J^il 

j \\\'\ II "Li-ejJ «l 1 1 i iij J * i V — 4 a i 4 jJtl U n L j-S I . . ^ A. — ^ i .j "II j .'Ca'.llj 
jjujJj -> J-?- 0 A>?^' jj^i'ill jLjj-cI J^aj Jj» : jjk liA Jlj-uJI j JLa. jiJ 

LLlujJ Ijl I i'i^ I j i *l£jll ^jjo j i <_uLa. ^Jc. Qi ii il oLjlj i -.11 Jjl J a *i < *> /j^wj 

Francois Truffaut jijj^ l^uil_>i ^Lii^l ^_pJ.I J*i <jL1*j oUIjjsJI * ISu 
Michel Eyquem Montaigne ^llij-a ^ cij .nljill J>L» . el^jll >->Lii.j 
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J^Jj xjj-ill - <jLiII ^ S^-s». I $ *i .ti _i » « I (j _i a Uj - Sj jJLII dl^Luu SjLa. 

. I ^ ( j^ialJI <j ^Ull JjLiil ■ a.7.i<ll ) Alfred Russel Wallace ^Vlj 

JiJo Ji_» LoL-u >_« j Orangutan ^Uj-^ljjVl Ji_k J,]" : ^Vlj JU-«-j 
jj^UI <*JL ^'i «"■ ^LSJaJiljjl «U£ jU <JLiaJI < " <£L-«u> >-ij l> _b ^ 

. " LLJI J^j ' 

jjjJI ^LLVl ^liawVl J n If <£Ll ijc Sjjj-c I « Teuber jjj-u <j£-=^ 

Tenerif ■ «jj •*» •' S <_,-* .' " 1 tiljL-uj <Lue»LiJI iL^jSU Jb' b* 1 -^' 
^li jIULI ll» ^ -u^ 1 'j-* *> Canar y Islands ^jLSlI 

Sultan "jl l~l ..." ^^Lc S_^Jjjj Wolfgang Kohler „>La>-£ ^1 •> «l j ,_>«illl jJLx. 

I U — I — T ^L£l JjVl ■ * <<La.La.J ,jl . n^Lnj (jLljjl i n .ti 0-4 J-ui I "-ij l uiujJJJJ 

^ I j \<l j La.La.jll ^ja-ii < *_>f-k <= IjJ I ( p.'^J '- II ' "I I ij-a <uJajL LfJ^uijJ 

: *l •■■'I <j1 j y % ' djjh nil ,j-o Lc_jj ^ ■ Alj LlA j . JjIa j*j 4 i nt'i ^All 

SjjJa ^ax. Lukil — ■ jj < S j ■ ■■ fll I < ^ lj-=JI < <L_il I I I Uj UA, "il I < j^LlH I 

Jiit t ^jjl.i«,i,till ojl^ < ol qKII (3^4i J*^' c?^' °^>" il^J 

<_illL jl*"' I « ■ « <j1 — " '■ "... I !*■ * ^j—aj <CUp >_i^ < Lai a < LjL ol — aJ£ <jn ) t ■ <-> !! 
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Ifl cul£ imtiH jjp , <£>a.Vl iuLiiJI ^IjiJIj Logic or reasoning jklil jl 

^^Lij (juiill jJt ULc ..iuilSI < ^jLa^lJI 6jjh ^ jj or j .<«" jSJj 

0' Nevada IjLLii luU. Beatrice and Robert Gardner jijjU. ojjjjj 
^ J n< •;■„_. jjUuiVI j| . ^L^VI jkJI ^Ll^U; V ^-. 1 ...».» 

CSJ^-I ^Lkj Lfl Sj^J JLojlI^Ij . jjLL-IH ^ Sjx.1 ... »j I j; ..- J 8 :<) 
ji tfJJ l , n , t.l l jl _pjjU. JjJL . d.j-aJI lia ^Jc Jjj jL^VI jic JL^VI 

? .Uajj^ilJI ^jpl , n ,t , t l jJalla J^liliul I j '■< ■ ■ 

<il (j-^j (American sign language) Ameslan "j^L^T s i.. -1 1 <jSL.jj.VI 

<il Jl n«"in L jkZi j^jJI CiljjLaJLI Jj^» I'i'ij i-Luoj - ~~ * ~^ ■ ^ <jj<La jjVI lij.ll 

Lava, Lucy ^\ JJiS ^Jj Hi SjUVI oUI ,> L* "^jiL^l " SjUVI 
^^-^■JUlJ _h j j'-?' I-4-"«jJ (jr^l (^jjl < n .t i l l c»Ulj _i -> L»j_ti.j and Washoe 

<jjj jjjililj <UJ<; jjj-oj oliill 6^4j ^^LuudJI oUIjj^ ^jlalx^jjj . Luk jjij 

. Sjj^a. ci-^J CiLaJSi 

yiASjj J<Tl_i J^j-a ^ olj Laa^j « O^UuVl jl jlVl jJa^ Cull£ I (f.<tj , ^Ulll 
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Washoe (left) Signaling in Amesian 



"hat" for a woolen cap. 
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ij^J <lL—uaj < LLiLu o&j <jl axy . " iJL£ _uJI ia-LilJI " Ij , I j -i.^ 
t> L^i jj^- I Lilcj , ( Water meloh JjLg <J,aa. ) " Jil\ <fSUJI " 

( i**} ) L-j^ ^ilj olj Ljicj . "^J^JLI p KJI J^i ' oL <QL^,j jL J^i J£| 
tJ*- J 1 U-"^ ^ j^Ls LjIcj < "^jl^ ^ JiU " cJU , LpLii 
Jj* l<iU <j£ Ljl*i , Lm, ^ Lj^clj " Sjji " Ifl JUL JyA\ j, J 

UM> k?J^ M . .. . nr <I^=J J>j . " VJ _*ii ^ Urj jjj L JL. L " 

tj*-ji J-^JJ jj-" o s otLkl^lj .You green shit " j ■ -=» ~ j jl^, L " 

c^J^" Lu cy tickle Roger "^jj "j Roger tickle Lucy "^J 

. n-\\ (j-Jol iti'ill J^o Ll 

' j-*;^ «4ji>d>i-*" J*"'j-» 'Boyce Rensberger j^a. jjjiij ^ujjj j j " ■ 

^jVl <CL_ij jLi , <uj\j ,. n ,. mj . dlj-S J_bj <_•._■ ; L jjj jjj Jfo 

c«l£ < LijjjU oLl^ Sa_»J 4-^ ^ <Gj i> _c jaj , SjLiVI <ii c«t£ (^Vl <iJ) 

ls^-" 1 ^^^jJb-^ • £-» _hJjL> Ji Sfj^J SjL, «dU^.i Jji 

. oljLiyi <il < 

oLil ( jL-sVI ^ ) <-^>J\ olll^^l ^> ^yl j n ,r,H ooUi 

Yerkes ^ <^^' oUlj^l iU ^ ^ . -j^r ^ ^Lii 
«L_^aLk jS jj <n <: Iki oUlji-aJI jj«15 Georgia La. jj—^. i.Vj Atlanta 1"'.^ U ■ 
Jill iuaUVl ^j^l . Yerkish ySjU ^ l^,,,,^ 

u^e-^- 0 ^ jLaJl (^—j-* J-^-i: ^yl .o ,, t . t l j] iujUwVl 6l* ^Ijj ^ 
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. ^I.n.r.ll jt ^1 ^jl^J J*ii3 oilS t^i 

, cVjS^ ji . ^e— * jt . .L. >j^AJl ^> *M*i tS^ 11 J**" vA^ v 1 ^ 




I Ja«"i.«'i til' 
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LJS j,i ol^, Sac VJ ail Sai*- il«J UV ,Lfii ^ 0 |^| 

. " <i>JI Jjil Tim ^ L dLAi ^> " .-■■-<« 
Jacob Bronowki V ^U. ^i* . ol^LiVI Ui ^ *aa ^ 

SjaJ dlj a^ ol^l VJ L^]| O^Jj • ^1 jl j3Lu^l ^ SjJ li ^ ^ 

r U ^ . Beasts abstract not ' ^ V clilj^JI " iljJX ^>.~< <_±[^i\ 

jl" Leslie White cul^ JLJ ^^Vl L^J^^Vl fJU JU \ 
OA-- • " oL-iVI «!bi-^ ts>JI djiuJIj d^L-^ 6L -:VI 

oJu t* J^ 1 ^ microcephalic £ll j^-^ o^L^Jll J^aVI jJU f ^ 

^ C 11 v 1 -^ 1 u^V dli t-j . ^LjjJJIj tfiiLv^ill ±~ ^SVl 

(OKII ^Jc SjjJUl O^j • dJj l+S^ SjjJUI U . ( 6 LS jl,) ^1 

d^LJ ^i-oj J^j a^l J*Jj . ^11 LU^ ^ Jjj ^ Lii Sj^.^ 

cJilj tf aJI ^j^ll ^uaLJI .Korsakov ^jSL.^ ui-j^ ^ ^1 I 
oil^j < aJL-VI ^A^j _^IjVI ^^x. f+Jin LiL . Masha LiL La,^ 
uJ^L-j^ ^L^j . <J ^ V L« Jljz LiL^I oilS US , LfUjiL UL^I 
< JStS SaSUI JSVI L^J fjL La* : JSVl ^ LplaU. ^ 5JVI <^i, I^U^5 
jS.ili o^l ai JSVI olSj culli Sa^UI jc sUi JSVl ^ La^j 
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^ James Dewson u>-<->jJ u ""J ^e-jJ jj ^J 1 ^ 11 <->^ 

c^Kj . O* 1 £^ J^- j~^l jjj <Hissdt£i=J o>-= ale jj J=i^ 

^ji, -^jS Ep.^ll jC>JI Jjill 1 jl* • <A>H J* lt* j'jj Vl t 51 ^ 

oi-oj u^ 1 oJ-^J oj-^JI £.1— OH ^ • p,i - iJ, <> 

Sj ^Ul SjJ* cJS ^^-e 1 ' * ytill > !»>?. a>-HA!J J'j" ' ^ ai-^ 

. <^UI Jl yi-jll Sj-iSJI > cPL- 0~ <lljl 4p fJ? < K'^ M <e^^' 

. " jLulVI ait <iiil jSJ S yall p>?JI la* u' " Cxi^Ji-* Jj%3 

j*. ^y. l ...*■» ijjiiJI oljoSlI ^ M ^ ^ llfJj - 

Ji f Vl ^jlUxJJI ^jU-,,.-, Jj> * : ^ Sj^l ill^Vl ^1 J fJ*^ • ^ 

. l^ij^ Jt jjUj <illl dJl. JL-^VI Jt jjU Sjjill 

c; L-...-: S j ^ill J ^> ^' M ^ ' sL ^ J1 ^ oVL^VI ^ 
Extrasomatic information \w=JI oU>kII " Jjja <> Sj-j^JI 6i_a J-Sl 

LU1I ^ Sj Jane Goodall JIj^ 6^ ok^V . " tjilfill oL^kil" jl 

. (NTJii) 

jl 5^ W . <^ J 1 oLUhJI > Lb^j Jl^Ulj o*UI > Sjo^I J^Lill 



SO 



(\r) j^i 




iLii J£ ^jJj . Sj^LaJ.1 ?l_n at I dJj JaJu V 1 qui i J^G Sj i 

1 i ol t jkiH 6 j-A < ^jujlis jjl^jja. tJLl^-i ^ 'ml ji <»'■•»" «i -»- » ■ -~ 

• 11 J otiljj-* II ^IjIj jJU- jj (j-lt <ij ioIL SjIjI jjS] <j_)^j o*J5_j jSj 

V * l> ■ yJaLill JLoj ^ C-a-all fJL*H « pliill jjLaj> 

<SUJI (jx J«n ... "i jS <jlac , JLjII ^ 4u>, ^jjill ^^QUIm/! I « iU 

^Ul Imo "^1" <uJt jUalj - cLiijVl dl^UI Sj _>J» j_=J <jSJj . J Lu> 

pill ^yJc \ -> ll j a l n'i I tijj j < l n_i -> I , I pLs JLo^JL < U I A. 1, 1 -.■j ^H ^ Z'.i . 

. I -J l Jfkl J^a Sj_>_UI Cll < lj5L*J « £l_M US ml J-a J\ jjU 

^ JLSUI S jji J£ j ^Lill J^l ^ SjLJI oj-iliU j l « • »H Sj_>-Jill 

jJUl Vli-s l i rti I j-4 JjJj . i_j^aJI J^aj ^ pill JLcuLLujI ^^Jt 6 jjLS a _H>»JI 

^ JLa^i ^ Takasakiyama LoL^LmiLSL; Jxa. ^ylc oL-Jjjll 

^iL Ujixi .^liill j^jkUl Ujj^i dl£UI j j2 LA.) I fl j&\ jLLJl 

oUl^iaJI 3^1^ ^ Sjuili* SjLc - SjjSJI Jjj ,ji iijiill t ^>kJL JoaJI jljj 

SjUJI oLj_oVlj p5L»J>II jJxii L^Kl J^5 ^j^LJI j> ^j^l ^i^Lill <Jljl jUI 
oVLueuVlj . olj-Luj iiiC ^jJl^a. " <_al i "ill " JLSJLjl SjJLa oS j « " j < j_u< 

(jilj elj^II S^JJ^ SjjaJI 'Ui^ujJI CitiljuaJI Jjj <Jjiill ijJjuuaJI 

« tf jiL^ill j^l oljL^iVI 5.JU J[ <_^UJI ->- Ijl ^Jj . ol^LiVI <JU 

i .^1 Ij] <LJS Si j -> JiLk ^j'.l . . .t.I I <_«JJI j^j jJ5j2 j,* 
. J^LlIll jjJc jl Lijudl l^jjjJSJ Sj5li JL-ajVI ^ SjjLill jjc . mtill 
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cr^ <jj>j^JI ,jic. Sjjii oil£ Consciousness Ljuill (jL<; Ijl 

^1 coa <=l£lll ,>> aa. ^1 S " ^L-uiVI j>La. " ^1 <lJc jlki I a jjVI JaJi I4J 

oljlj-J-aJI Jjl-i-a. ^ jl Cj I . .1 . u jll 6 jjS Ji_a ^ aJj-^-ail <jjL-a ^liaVl o-iLlj 

<5jj .oil jjJLI l^jSj f^Lu] <Gl5wi jjj] ( _^xai J^l ^ Lijjjjjl Laic. . <.l«"t l 

On-t ■ OJJ-ol "LxJaSlLa dil -> n^i JpUal ^ Ijl Jj j»j , "LLuVl <dljj l^jja jL] «Li]Li 

<GjilL La <jl ^ JU , Ujjia. ^L=^jl oj-~a £_a Lii V I ^ L ^ 

^gjjl 1 n 1 t i l l ^jJiil ] . < ,1 -> 1 h'iVL ■ ! JjLuo_JI j-Jl I'l l --v ] 

jOLiu 11a ^^Sjj < [ 6jj ^ O-ii jju <-I>jlj (jjt^iltl i_ili» S3_»^aJI ^Ij^ -. 

J ^-o Cul£ I jli . SjLLoto I i" i^ijl^j Sjja. La^a <JL»_i ^gj'.l ...T.ll 

u^-b • W c * '* " ^ c .' lijLiJLI jjLi < jj-^J V oLIj j -.llj -•! '.Ij _■ 

^yJc SjjU - ijjjill oLil^xaJI U Jl* - (j-ftj JJJ^iJI ^jU'iimI > « .7,11 

Jljj-JI Iaa <jU»I 5j1 ^al ^juJ . j^lj-a. <j! _p jj . <ij n -»M j^l .^.11 

lf* o>e— cg^H 1 .' " t*A>» IjLl : * *""«'' I Ji-^ 1 6^ <>* ^ u^J 

jjUuiVI Jjj ^jlji OjJ-=- SjjU ^ jS-ail J-a <Gli < LSUjla-a jJJ ^^k 

^^UJI j-cijil oj^j-uu IjUi , ^jl^lll 11a J*^ SjVj j^o] Ijli < n .tiHj 



Si 



(j Kin £ l^j I J a i. i i I jjJj .U ft~i I (jS-al. I ^yu ^ji I j j I y c V I JjJJU J-a-JJ jj I '—■•>_» I 

...II j) 4jx>1I I d ">rlU"i imL jSj ^1 W Helen Keller jl I j * cL£j j.,»„r.j 

J^aj j*j iiill Ifl al ■ t. "< I d ,-^al jj_u , ^gjjl initill ^ic j-oj j L $ijJ f-^^l I jl 

. <AJJI ^g^jl.ini.Till L^-j j< mi" j£ l _yjJI _jcLiil 

Lj_j I di^j-C-j ^ n ta Cjj i A ■> I : lj i in AJh^ll LqJjlj j I K ft 4 1 1 J o QJ I 
jna lj jjji . <L^.j_all jj-o j a 8 1 Sj5lill - J <JLiljll ^jn ft iTill ^Jl ■">*■■.. 

XSbl ' I 0 iUt"i l _yJ-tl C£J"^ i ft i ill ill <La*jlj I \ i J CUJ j* »t I j 5 « ^11 

Cjj * mi I ft J \c . jt j) 1*1 1 /"it f ^-fl 1 J-J <l~u^j jl I CllLuaj . p ULI ^ju III I 

.itjjjij Vjl gUii water * t 5_ > a-,V I jJI cJLi < (jjj Jjji 

, <iill j_,_u {jc i ti^ La <j&-ijt-i ij I a a n ^jlSi La i tit a jjju i"i Si ~» aj 

? ftKtl a j-4 o kail . (^xj Ly JL <u lil j^jll JjLJI e^yoill water ^1 oij-t 

• oijll jjj^ t>° 3^'^- ' i3^l> t 

. SjjJ-^. jKiLl J n ~> ft ^-uul P,_yji J^J jjK . ^ U "ill ^ itil-if jj_JI jpLa CjSjj 

OjIj (jjV iillj . SLi^aJL _[>^fi s^jji tjL^ Jj-lil ^yJ] OJ^. Lajitj 

. « i .tij^ SjUi*i i p^j-tii 

j'| ^1. < JjiuS ^j-l ••■ ~| jJh i'vLlll --lj a i II jlkltl oiil La ^J>) JjJ 

Sj^ill . LjJ I j ^ . <a" jj( 4.JI ^1" La (jKj < <iUI . .1 « ." , ..I jjljj I ^ A. a 

«t 1 -> 1 1 iti al I <A^al j 1 1 11 a Jyi j jJ. I o L I i«^| J^c Oj-xj La £-0 JjaT' <Lij _jI=">Ls V I 



^ ^abjUll ^ . el l a f g I >j slmrt Ojlj 6j^j(j i tin <Lxjl^ ^ + j 
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Lia.^ij) "i^'ill (jn~i inj^iiLjiLa j([ i o Jjjj Noam Chomsky ■ ■ ■ -j ■ *~ ^^tlj oLiLijI^I 
£-a Jjl ^ i A "i I . ^ U il l ujjL=>j ,jc.j (jjLiil cjLij_iill jJLc ^ M.l.T. 

. Jil <La.jJJ jSJj Ifl i S jjill LAj| <U , jLuiVI ^^ic SjbLc < <i...,n _>JI oLilj-iaJI 
i— iLiSk ^jSj . ■> U . "il l ^jJc 4 j in j'q II oLiljj -til ojJ-2 ^jJLa <Lijj«_a . ^ill ^ya 

cuLS £JL oljJLj ^yt^llj < <Lj£ill ol,,n,i.g,xJlJI Jj_o <_J LaJ I <Liia.il! al I 

<UiAj CjIjJJ <LaJ>Li l _j^al^aJI jLi < L^J-S tll^itm SjSi (j-Aj < ^jLuuiVL t-aa 

<-oji"in <ii JLulLujI {jC «taJj|j Jj_J^J j5j <LJLc 

Otl U"i / ill Ijl jkU. ^_ilf j] <LjLo JJU ^^jl in itill lp< I." , .. CiiL£ 4iL5j <L| < J)£lj 

> fij^a ^gj-jl i n M i l l Jj_a ^ n "i 1 I Ijjb J!Lo J -yj Ijjj S <LajJLj-a CjIjLujI <JLl > > <j| 

J^Ji 3^ -> a LT* (jj^*L*J'j jj^J^ (Ji Cg.V'l .' " '"H J-* ' «U-UI SUij jini'i in 

< "■»« Ji-» j-ilaLuul j^a^lixi J_a ? j^ki ( _ > «»la. ,jj> «LjJ] jl ^^jlaLouVl JLLajl£ Yerkes 
<_iill ? -»'<n cJatl «Ujl « „i.u oli!iL£ Thoth- Prometheus ii>jj jl . *: ■ -j j ■ 

•Lt^aij ^JLi jj-o Sj-Si Ji-o tO*-" ^ i$.>^.' " '"H ^1 j' J— »J ^ ^-j'.l . » .r.ll 

J^a 5_»^.jLkll oi jl .A -^11 jlji} fJkj L o _< aj < 2001 : A Space Odysse 

. <ill I j I_>juj I i'm I 

«i _i i j'i j oLjl^jj^. jj-=>-j J>c j^jJk «< i/^ill 6j a ^ jl5 J-*^ 

(J Jt ojSj LflUj ellj ^ <jcIjj Jj , dllj ^^k. i jjUj <JLlII JLulL^I las. 

SjjiJI <Ui*ijjjJI oLjlj jtll JjL-rai il j^-jj IjU . I j I X~ , .." ^Jj Sjjill iil^. 
^Ul^^l jLI ji jjLu^yi <ji ^ «L>^.Vl J*i S SjLiVI «t_il J l >« " -- I ^jJc 
Ji-a oLUJI jjll.u, Lai . LLiLuJI ^ ? LSHI j> ^Ac c^L^ ^1 « T _- ■■• /■ J\ 

jj-a J^Lc. Lujl ^J-j-sI . dJj ^jji oLLill p d ~ n -> J_ii }L> j^^JLllj ^gj'l ■ - 

cLSjll oljja Lijjkl jS j^j^l IjlAj , ^lill f l^jJJ LjLa^a «j_.LM pUliVI JaljJt 

^ Liljj j^jii ol jLiVI <JdS l\ n_< . <j ,.ij,'i _>JI ^La-Vl ^ U jjx. ^ iiJllj 

. a Li .1. nil La i^l 
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<LL>. 09 Lute j>c m \ 
TALES OF DIM EDEN 



Very old are we men; 
Our dreams are tales 
Told in dim Eden ... 

Walter de la Mare - All That's Past 

Come not between the dragon and his wrath. 
Wm. Shakespeare - King Lear 

... At first 

Senseless as beasts I gave men sense, possesed them of mind ... 

In the beginning, seeing, they saw amiss, and hearing, heard not, 

But like phantoms huddled 
In dreams, the perplexed story of their days 
Confounded. 

Aeschylus - Prometheus Bound 

SjLAaJI J^j] jSJ : J^L^ ^ <> <JU. Prometheus ^^L^^ j(£ 

^ <hj u4 u-lt Zeus U\ >JL Ji^» ^..-..l 

i> o^Ay>Jji <±>^ <Kh> . L*^ » JSu ^ 

. <i^J| jAVl 6iU^ Jlo^j . ^i] <^lj^ 
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j^jjj foresight J i a"i ■ „l I <Ljj : L ^y^-j t_>" J 4 -*&j ■ j jk'U I 

j ."I I i . ■* all Frontal lobe j ^.11 ^^ii' ^ 3 j .<-»L=JI aj-A 

. Jt~.ll Aeschylus ^jjlj^ "'1 t j o < Sj l >~<=JI ^ jiillj J^' . nt L 

ljjlj-^.1 jl J^5j ^ujjlj-^ uii jl jJjj S jLniVI j>t»JJ ji.5ia.VI j^ iibljJI L 

jOLa.Vl «JL. <uLii <1L. ^ iJI ^ lj "jl — u^VI J_±i La" j — a 

^}LvVl < «_i iU ^yir. 6 jjiJI jjk ^LuiVI *L£ull jjle^ — « ojj • L*- 1 ^- 

I fl*i i ft A l^e 

£.jLi electroencephalograph <_uLj_^JI £JLI oLi>» j^Afcjj • f-l=»Jb 

oljLiS £ll ji SjjLoJI CjLa^aJJ JlaJJ . liiiLill oVLJI 6 ll^l ^ LaL! 4 all ^ ft 
jc oLa.jJ.1 iijjb a j_i Jj^j . <- i-i a_pLj 3 SjjjJI j-a 4 ill . A oLiJjJjj 

JJ^J . [ j»^p-U - dJjlll j* jl>J-U 'j"?" ^jAsL&f^' ] <t 4j^ oL^aijjSLyj 

<LuL j j<H oljLlJI ^ oUjj jil jax. j 4_uL!iil ^yi ) j^j-^ ^ • J ^ Cm oljjjjJI 

•( ^- ^^1 

■;j_Li p ■ jj_i < UjjJo SjJLii j». __5>ll I <ULa. ^ S j*>ill SjjLs La jSUj 

fijjb AjjJI J>a <i..«jj_~JJ oUI j j -til j_>-ftJJ • j*^' u-lc li-a-C._>J <J Uflf , oLijI ft J ^ 
LfjlJs < iliL CiLjl j i ~> JjLuJI I JJh ji-^. I jli < qJLLj Jjj^a JjLxu ^ oL^I 

. ji^ill jk^-a ^ilj J>a.J <>a jjl Jj V . ^lH 

it 

a < 1 1 ij t I j-uIj » J 'll jLj <UjjjuVI aii jc c I ArVI <_SjUoj jJc i-j^ 1 ^; 
<Li_e _j_J I 6 1 ■ -«.t I JSLuj-a j£. I ' ■ « ■ ^-ailj i . 1 1 k _j j> ih'il < ilnr ^j-ajii jLi j\ < .. I I 

6l* ^jJc <j-il^ <Jj1 -^j^ ^-s^'l J^;j O^lj • o>^4 ' ""'^ 1 <L f-^^- 0^1 >*J 

jl iLl-a L^ia < ,-lit.ll ^1 j^Jj La ^^^JU JL* Jj . Jlj^oJI jt < Uj . . . il l ijLj.VI 
jiljj oljlj-i=JI jL >_iLjc.VI fC-jJ ■ j\>iJI eLjj^ ^LkJJ ^^e. jl^j^JI 

(■ Ljj| jl~^- II <* • -~ jxll jli < 4_iili_a ^^JaLa j I ■> i "i I >_ )_a£j CiljLi-a jl jl^jl 



^5 



• f^ 1 cH^I Tanatos ^u^Lu, Morpheus oujjl*^ ^ji. 

^JjjLjVIj sloth t j5L^£ll Jj-o ciLI^j^. jj-^-j j».Li3 V oUI j ■ - - . aj .., 
<ita- fjJI ^ <tLu of^^ lAj^ u i LL^'j°P° ssum fj-^jjjVlj armadillo 
. Ljjii ^.115 V porpoise _p-JI shrew l-iLjJI Jl» oUIj^ JL\a jli < ^ 

■ ^a>" *< j'^ l - >ll ft!* J-^j • fj^l ^ (H^^jj t-"^ Jj-UI <=lj^l 
Sjli £_^»>; t^Li ifi-aVi il& . <l o£>j ■_. iui i^j^Ji ,- fJ u,Ai 

olil j j ->l l J£ ojj ^Lj-fiJI £ll ol—cJ jj ^ . i.\ -> j^iaJi j\>jJI j 

^fCjil i-iLjc. (>o I (j i-> ■ L £_o temporal lobe ^jo^JI ^yoill £ SjliilxJ J^tj 
oljS jj» ) <, A«V in oLiii. amygdale VLwjnSU iuL^^JI Sjl^VL ^JVI JjLJIj 

£j-^aIL eK^J-^' 4>^J Lajic. fj^ll i£l_J.I ^j^^ail OUji U A -»j Q-i -."ij . ( St. 

t^i j ■< ■ « H circadian rhythm ^Loj-ul ^L-LjVI J>^»1 » ' >'j . £_>-ueJI 

iji^l <ikUl ^Ljf£ jL^ fjill <u^5 <JU SjISI jUI c>* Uj • cLji jll 

• j^l J^'j O i Mjt jkjlJI ^Slj-o jl Jj V <GU < ^Jioll ^-aill .-r^* 

^"i ' * j '- L'* 1 j n jJjTruett Allison ^ "ijli cu U. Lii^i . jl j > l .-^ 
»>> jiSl |>J^ <_ 4JUJ JLail obl j 1 ->M jLi Yale Jjj 4 t n l -v ^ Dominic Ciccheti 
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LjjLj o j-^t IjU " IjU. jllj . "_■ ->U... <il_i < jOLa>VL v j -> .oil 

9 lja. J^imll ^tltl 4 i nils. 
^Jb ^Jl "Jut) (jl ,> J-6 . <J eLlLVI JjSLaj ^ 

Wilse Web VJ l _ y uL 3 S UjLujl ,> u'jr^ 1 J^- 1 o> JaaJI 0-» J*-*V 
,_, . . lillj jjjjJ <ju«L=k. jj-o Ray Meddis ^jj-o tf'jL} ' ' Jjjt>l* <*-«La. 

jjx. < 4 j 1 1 1 1 qUIj j ->H jl jJ-kOJ n 1 1 . 4 "i mi J-o ^^a. o^LS JS> i_ijL-ul 

j^t SJ-a-Lcj 6 j>iaaJI Cil _p-S ^ <"jLj jjjSu < (jjUll LflLa. ^ CiLjjitl 4 _ f l*- 5 j-lLill 

6 j£aII 6,1* <LujLa> ^Cj . I» ■ •"■ Leji <L^ia Jji j*Luj I ([J « A^i jlia-o e- UoC. I4J jj^uil 

(jjt <jU.yij s ^j^iipijti <i (j-jj ^jii o^.vi i^Lu ijuii < js ^uaiG v 14^1 

jli ilUil « <is 6jl JB| oUlj-Aa. Jc jjlea jJ XljIH J-ii : 1 < i J La. JS 

LpV < -!■■■» J£ I -V !([■-• ■ < <la vJLaJi La LjJjJ jjuJ ^^jJI < <L*JLJ I ^Ljjjill 

. jL,Z, II 4±ajC. JJ^I jija>l OjJ-laj 

^1 CjLujSlI j^Jo" ^yi La^nfij j^l <£_>aJI JxjimJI J>u> (ji>_>»JI 

. I J^ll i_Jc.| . <(_!£. ji I SjCjJJ l_AaJj^]l Cjlj-i^»l I ^"l ( 1 t i 'l jLui bjHA ^j-S Ol '»*l 

ciLujill Li . IjLi JSVlj iLJ (jjS-uJI j^lt dlj >-<i.in Lat^ oil^j JjL Lf-sj 

. g I . .it, I ^ i_L<uJ I Lfj^uj jkjll <lilj 

6 jjU Ija. ^ - pLAc] jaj <Ua.L^o ji diLjl J-pJI jjJaj Jjli 1 . 1 1 1 nt I I j^i 
^ ^LII jL^aJI Laj jij t SJLi ,jc. eLv^VLj oliLuJLL ^ 1 1 n-> V lj ^uJlj g^n mi l 

. ^Ijj^JI blA (j-o ^ I 1 1 oLojixil jj^ijj J-alxiil 

oLtLui <jSLuij j'i 1*1 o ^pLi" (jiJVl oLjjjjil ^jjj^aH ^ ,jLS <l*Jj 

SL^aJI y 8 -v |kLl j^ljl jJ^eZ'i ^jU"i m lj . i-jLa-lj^l I (j J « Jj-jj" ^jJI jL-fiH 

r l ...I I ^ . iLJ t-iaJjjJIj IjLfi cLujill Lfji j»Li" ^1 Mesozoic ikiujlil 
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<J ic 1 _i i j i - t \jLL Jiai J\ jj> s> V cxjiS carnivorous ^l,>JJI oLuiill 0 ii 

, | j i A_n l L^aj i ( Sjj_jjJI ,_i_iihi ) <j^LoJI 

iSjUiL loo. 4jjjc. cuLS L^j ^jlc ol jj-^LLall - -^1 i^ljl S . ,,.N Jsi 
Tyranosau- ^jj^jil^l «^ ^^a. j^ji 

I j l njl'i , „ No • Brachiosaurus ^wj^i^j^I _>Jlj < i_n5vo j" • ■ ■■ Y. . ,jl<[ rus rex 

i_>^jJ>J — fe-^b ' I ^ » j " njTn . t V. Triceraptos q-j'.-'jj - !•■■<■> 

* 

nj~i*i i » V - Stegosaurus cHJUfr^JT*..'" mllj . ■ ■«<« j" - ■ . o-Diplodocus 
u^J • is'S^ .' " | 7 ' ^ £r° <- v "° ^Lx*-'"'*'-^* 1 ^' t>> (s'l ajj yj "' »j f-b •• I j «^» 
IjLi . ^IjV! j> I jliU <_uL«S ^jj, u -jjj --j 7-j " 

Ilia J r ^1 JJj (^jJ^LjJIj jjLik] i-oiLtti Jju j < ^j JL j-^ > ;l J _i_ill 

f "' t^ 1 ojj t*- 1 ! * .' "'1 ? ■ Ot^'-HJ < » .' 1 " uje c^JU^J-^'j-^b 

^Ji^SJI 51^, ciLS U-Sj . ^L^VI < : ,„ > Oil LJ J_t j^lj JjLu 

Ji_o oLaJj^il a L± Jl « ,.,VI ^ j,,,, -^lijgll <> s . JLj 

< i . t .l »t l ^iaJj^l ^> j — I « Jl oii-S j unJUJ ...y.ij _> 'M 

<JjL5 <ll JjLS (juSj ( _ >u jjj L j^jil_ >: ^iJI <%] ojVj .^jjJ-^J^' i^jJ^IjjjII^ 

elatVl (>» » jjji L»fijj 4i_i-Nll jSJj . <JL SeLi^ olj ? - 

. ^jVl cL;jiJI Ji. ^uSill 

•t-o^iUI c_L».Ijl>II ^~ih < <Lj_aj j„i il Mesozoic iLuuu^lII SL^JI L ,»^ oiL^ 
jjjjj . }LJ ii^iJI La^^UI oLujill ^h-^J ' UU- 5 <-^LUI <jSoJI oL-oitfl 

jl oljLj-i-aJVi c LJt (J^JLJ jki Jj < ^jVl ? nj.< SI I iy-ojl cjj-aJI JJj CiLuaAJI 
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LJ^a. JjLjl. [4^0 j^j jlJl Saurornithoides ol^ji-^sj^l 

j Li j S ■ a ^ 1 1 , ^buJJ ijjLL* I J 1- g j Lu < Lai j ^ — ^ J-iLju 1 j - — 7 
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^J-^ ) ^ I ^ — 1 1 ^Jl U*i i in olj-ij)*i nj^jjtj '"II OjL^ 4*1 in Jjj— lLo 1 1 i^j <_ui 



^-oj J^q I .1 (] ij Li-C I n ^ I .< 1 1 <-» 6j i i^ll Cil u-<*ill Jii<-> U***i i ii Cu Jj& S eLSo 

Jj i u*i i n Cul^ J-4 "? <la cupil iLuaJI 4 i« -> iiLfj ^jjj djj-a. ^jJI Lk j^>kjj CjLuJjJI 

( £jL^1 luL5 L4J ) 4-a"iI n^ll olj .Abjll ^ J - oiLS Jjk S jJLsJI 

U*a 8 o^J-^ ^-h^- Sj-cUa Sj nif a jc.Ua j i"i ■» ~i . n j i_>l_ui aJJ * ■«!-'■• Sax.Ll^ 

V" 4jjJoJI qIi.ALjII" 

^Jc ,_^£>j^ I _j-o_c ^j-o a j-i^V I 6j 1 tit 1 1 Jjjj'jO. I ^j_fl I n(| n 6 j i'iki La_o j i*i^l I iuu 
j 1 1 ui 1 ij(jLaj I 4 inU II ol^ 1 1 11 t'lll t j-o 6j n*^ jlj-c| J^JJ ■ O I L*u jj I 

^j-ojVl ^ylc. CjLIjLSJI 6 j-4 jjJc gl ^yi <L*_i jjj C*jl^ Lfj] jJjj ^^jJI SjJhLkJI 6dA 

I (j 1 oj < J-^=>J I <n) n Cj lj 1 i"i lj "i » : <ialS> J-*£- jJJJ Ci lj » ■ -a"! I ,JS Jj^J _j . e Li I (j-flj 

J)l ^1 < JjI^aII 1 il 1 Jx.1 1 11 i ol~*Lu pLflJLa^l L^Iaj * 4 1 ij ill oLjI^-l^II 6jl-LdUj 

■ cjl < unVI 0**La • ^1 ** « ill 

4 1 i,i 1 ij ^-a t^yA < I.S. Shklovskii *nmiIjKmi 4_a. JH\ L jjh V^jS ^j^l J&i jSJj 
otlj^JI ,j-o 4 n-> 1 <-i <Lu^ <jc ijLi. .supernova La . »ll ■ ■•■'"^ I 

4 i ill Ci n li >j 4 1 ^tl Cjj 1 r j ^_^aJI I iln 1 o ol-^ J <lxj L j j ^ 1 1 oli^ i"i IL 4 \ 1 1 1,1 
C*Lj|j)i 1 1 o'i^ n \j 4 i*^ 1 11 ft nil ijg^fl <jlojuVI ^jm A " ~- ■ -~ CiLjuq^ (Jj^ ,1 « r ■ ^ " ' Jjjj^V I 

< dLa-iJiVl^ jI^j-II ^Ls ^ tji-uu ^ylll oUI ^jtJIj oa_jll lift oLjJj Jl^ < iJjill 

Ui 11 ^jlc jl 4jjuLJI ^Jt ^jfi 1 1~> ^^jJI p LiJi.VI <jSy_S < 4 11 '«nll S^l&ll 6 j-A -^"i (jl 



93 



JjJ(j J in J^4_ftj . O Lu IfLl I 6 j-A ^JJ 6' I *> jLjiaj jjb ^">LL"J I A l i n i'i^I I CjLI j) i -»l I 

: eLuiA 3!b(5 iti Ail Jj2 ,j>jLJI JLiial ui Sherwood L. Wasburn j^jj-ilj 
jjt LaJq ^j-iij < jOUall jj-o cJjiJIj < (^Uill ^ ui>iJlj < f\>j»>ll j>» i-i>=JI 

A 1,0 I < i-tljQ.ll 1 1 A 1 1 ji)] i 4-u_«j^uJI <_ujl_=JI if jj jl -» i~iVI Jjl^ 1 •• jjl 

■ IjLp <jjpll j^yic AjLajJ,! oLjjlil Ln-Ja '.ii-v n f^jSi ^">UaJlj i lui jlil) 4jidll 

£_a Sjj^j-s j=>>J' "^^J up ' ^j* - 1 1 '"' ^j-a^l oLjlii]! oilS I j Li 

jLaj V ^1 ^LJll CuL*£ Lij . £jmJI (£JjJ f^Li : jjJjVi irull jla 

4_j_uiLxa oLa.jJ ^Jj ^_aill 4 iln r Cjjj U" jja ol ip'iti (jJpJ ■ I *i i If I J ' " La 
<j_u jLjjJI gjj ^r i i<"ilji i plj ji < I'l LujJI (■ I al -\ V 4 -t i "i'l <j_ull liiJst. (_^AJi j 

c £JjmI Cjj j i_>jl Uo jjc. Ijl (j *i jju^-uJI £u uol IjJj f Cil n^'ill 4 i i iill-a 

^ljuIIj < (jjjj "til (jlj i -» It ^"jl ^.VLi I Jjj o_*JI ^Jtiil Lj La : ^.j-aN <j-a 

I ,_yJt ^jjLill (_>uLlll JaJj . <L*iijjjJJ jOLa.Lj <— ij ~> i fit I (j^ajjjJI >_ii i^ll 
^-fl 4£,Lu j^ij i tif jt (J^) * "i i ni ^jj* 1 " ' ■— ij- 1 -" u^LiV jjLiu * ij i~ « oLcL-ui 

. 4 1 1 /iLaJI 6 j-A tjj-o ^jtj's 1 o 1 1 ii (jjjJI .1 1 n-> I I 1 1 i ti LjIj . 

L^j o>^-> ^ • 4 i nlf Sji^U-ujI <-il itn La CjI i iJ 'ill J[&-ual Jyi ^^allsJI 6 j-A ^Jj-aj 
jj!=LujVI o JJk <J5"iL-. Jjj^-* -Mj ' <i-ijLaJI Qi nil i (j *i*slj «f iji -t II jii ,n ^j-'i~- 
<_ajLLa ^jU'i ml V ^fjjj-i villj J-oj •( Oj£> ^ J-5 jl ) J J-^-o oLil j ■ 

j i i ii tjJ-C CjLva. l *^a JjU I 6j£i Cil nj*ill J.^il ^j-c *< inill 6 j-A Jojj 6 j^i 

(jLi < " jjjjidl ^.Luu ^ LuIpI_^5 jc LaJIlj ? j nUti j iUI mVl 6iA ^1 _>lil 

4 t ik _al jn i -» l"i ^Jb j ) j^il I j j i ->l I 5_i_jJL_a Sj^-oj ^ Un"" ^yjj I ^^Jb (<_i_=J I) I jj^l I 
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' H 1 J ->^ o'jtH" >»J 0 °J^i) I j . . . j\ >ijl Komodo drago jj^jlll joU 
I jjlkj < ^J^liVI SjjL Sjoi j^Jta ^^H-i-o <2SJj < ^ 

• i f iL i-^ J^' l> ^ <>jVl ^xL £j-2ull OLJj 0 A«V, n <^]jj JjallJI 

_>L^ jJ^jLfll Lr ^ J , fit SSL ,> JEuxy ( flail N . ) jli.] X 
,> .^jjJI o^l <> <I,UJ ( faS T. ) jtul <a_u^ Jl ^ji. jaii 

a>iail c^II ^il* ^LJI jj^jSII 6 i ^dl ,>i . L^f ^ ) oLuill 

aSj (! wiaik jLUI If B< -,ljl 6 ^,^^^1 O lj>ojlll ^ .^aJI <ui 

Jul*! jl ^l^liVI <> VJl> fll <> L>io2 6 jjt .nil oL^jSIl — 

. jl^iVl ,> 

liA <^ ^(1^ .^1^ oll^l 6 J-4 01 oLLjSHI 6 jj» ^ XjixlJI 

olj>*jlll ,> Jjj fjj Msunda Islands Ijj,^, jj^ ^ JjlxI ^ , ^££11 
; cK'LHLtfl i> cjSjJLil jj Lul LjJ <^J jj Li j^jjj . Y. . . ^I^ VI 
culil jJ, . u;^Vl ^^iJI JiLk (oL-iVI Lu^.^ ) LJ oL^aill ^1 ^sil 

. Ufc^JLI tf >Vl .jSLVl ^ ^Vl oli Ull 
J >?^ V .ii SjajLL. oULiil (j^uuiJI v jVI ^ oLLfiUI *LL, 

^ L^lj l_,Lii:l S^ilLo ^ < V >JI V S jjiltll 6^ ^ • ue^lij 
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c*iL ji Jtjl's Kill ._iIUi ^jll (jLuuiVI Oj-^a Jjl if\ n Jj^-a ^^Jk Jjb . ^JLaJI 

pfi n J-i Cil'i i'i"ill (jjSj (jl Jj ^n ll Jj-o J-A 5 i_ia.lj3l' O j ""»l <jl— Ju— o ( HiSS (_>u^) 

V ^j^jijjl *L£jll jaj jjJc. O .Ac Lou JjljVl .Ij'ij o 3^11 MKitio 

,jSLall (>» S Cretaceous period ^j^iLiLJI _>j-<ajiJI jz-lji ^ ^l^ijVI 
ii^La. LLL ( Monsters ii lAj^-j) pLva.Vl JLiJUVl ,jjSLi 

^1 «_a ji -J I ? J» II oibaJLI e;J-^.l ? f^j— JI jx5La.Vl < i jhj Lo 
(jUj < i^jVL Lija-jj La dtl* 0L£ Ijj ^jjJ Sjj i I _>2il LikULj jkiLaJVl « tjhj 

Ij^. Ij j « ,n LpU. Ji^: fiL^Vl 
oUlj-j^JLi : j ■■■ «"H Ijjb (jn'Nf {J ic Jjj La LujJ jLi <illj ^^Jc SjiLcj . ^iUln 

lillj ^4 ^ ill. ill jj ■nt'ill JjJj . Lf-aiLkl jjSj ( _^jJI — ^j-jI j-ill ,_>^Jj — LujjliJLI 

: ila^SU jkLJI JL.JI Jii^ ^Li ^iU.Vl ,j^J • J'^l ^UJI i^ljj ^ ^1 
. IjjU V] Lj_i |>ki ila ^uxVl Jj-S L vijlj-=>.l Li < SjL <u jJjJ L ja lJ uJ)1\ viij-^. L 
JalSJI j_, .„ till t j L j^f <j1 ^ j j ■■ ■ «*»t l i>\ o- 0 -" JL^- e;' or^ 

. ^Vl S^bLkl 

J^jJLl . <LlcI ft "i -vVI j^h 1^ Ull fjr\ < 1 1 ( _j*i»-J Li] I (2)-° oL-oj-L»_LI J^-lj ->"i *i i~ij 

Tuft oiG<- Ernest Hartman jjLj jL* a ■ h*>j| : ^Saj-aVl ^^juijll jJLc 

Ijl j cl_£jll ^^J] ->~i VI n rl jLoj jjjj— II ^U^iVl ^1 University 

^j^l X. I -*■ 1 1 , }t_J Jj^Ja ^Jj "> i — ^ i In ft'ill ^jj-C J Lac VI Luaj i r» *\ — 

i 6jj*s"i n <L.t-i n'l VLocI JjJ^ujLoj ^jj ji I 
j *■ » ^cLalLaJ jj) < iTi kJLlA^ < 4 I, I oLcj) n-y I, I ^j- 1 - 1 VjlaJLo ^^11 (jJ^-> <jl ' 1 1*> 

La <Lva£ Lf ic Xal)u LfjxllaJi ^^lii ^jlll <Ua^j < j^J-ll Jal «_u i ii^U iifl^lA.! A nj«i i 
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oL_ojJ_jJ.I j> i^L^JI J-iljJI Jh-ial o-Sj j> «L_JI 

Sjjia jijjlr J^iL jJ <Jj>la °' Phenobarbital Jl^jLjiiiJI ^LsLLo <jj . 

. ( <kiJ| oljli ^ <j£all JLatVl ^ ijjL jai. 

<j1 < Luj jib JjjJ luL ^ uLolcVI ^JLc (Michel Jouvet <ua^ Jj itno j^j 

tx* 6 4>?\J f^-j ~ (S C^' f - > ^" Pons -> JU *^" J* **"'"" f^*-' 
W. Penfield L*i . oLuAII ^ 1 j ,,.L^1 I j^Li Ji-oj - Hind brain ,^11111 

. Deja vu jaunt I oj^l jtLi* jjii <ji LojI ^ j < 4ja»j oVUL j] 

cJLaj I n.Uc . A j.l til j in »ll ^yj-a. .. IjSLftj 4 ■ A j 'i llj < ^yJajuall jj_«-ou«JIj 
n-» JJ jo «j i_>Ll£ll CjI J-JJ . 4t iui (_jIjLo ^jl ^Sj ijjljjl ^ nhtl l t_j j-=JI 

^^Jt (_gj "i -y_l I jjb £UjLll i_iLi£ jjLS jJLs < I jjb liiaj J-AJ La CkLoj ^JL 
LL^aj OAa.J . (jjj^ll fi>ijJI j-i-a-oJJ J T N <La^Lua (_ii5l ^jJuLSj « J i fll ..ill 
. CiLaKJf J\ cUaJI f+i) jJ ^^j^Jj J itli ni l Iji] ,j1 cJjLa. . jjLu N ^yJ I jli mi" 

. alexic LuljS V o-» iml all 

jk5La.^U (jJjL?^ (J^lj < Ji«"i ■■■tL >^»ll <JI ->*>i.iV J-aj J^a_a II* jjjii ji 
uijJSjJI La^lc Li j-«-o » 1 1 ^lla a *i*i^nj . Sc Ijill iJ Jc. SjjSlI I J .i> ■ «">_' (jl-^ 

^yj SpljJLlI i_i-> i«-ij . dllA Lfil ^Jtl ^yjjl £-a <_&i 4 nK 6e IjJj ^'ii^nj V jj^lj 

<_oKi <aK Ljil ^5 ^jU'i ...l V a Vi <lj ijjJiil a .^11 jvjJl jj-*-^ jkiLa^Vl 

]aik]j jJaJI <JLv ^ _l ■■•~ll ol jlnf U ■ ,j il . . . ■ ■ — > 1 ,j1 ^jUl ...I V . <iajaj <Lta. ji 

jjij jua_ucJI ^it^ll ^Jc jjL2 jjt Li ^^Lv.Vl ^ . Schubert o_>j>^.j Schumann 
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L>Li i_i5ji: V s^^^iill u 1 ^-Alj La <> . ( Lj-caj Ci,.,jlj d ,„ ^iUj 

. J^jii JitLLVI <_>L^: ^Vl ^ 



jjJJIj . <JJi jlJZ VI ^ V l^k 0 U jvLj Laic : ^Uj ^U. <J ^1 
^Vl cUl£ .oLeoill ^| l+u ^ ^| i fJJ j 3lJ , ^ > 
u^j « u^LJuJi . . . .. La JLu u l_£ U U «« oLujAJI - Jt ti jj 

Uj_ii. V LL, ol^Ij^II <> ojj-L: ^1 oLI^JI (1^2 IjU . <_ij^ 

H L ' l f** a u^'jS f^!>U ^uJj « <Lto. <il£j ^L, j^ij ^ 

^ L. IjjLl LpSlj J^lj ^mAJUIj ^jJikllj j~ ...n J> 

cr* f*^ 1 0' JOLHi gJLL x j, .t . lll Lac jl, . i^UUJIj jkillj >l ■*■» 

6^ ■ fjili Jjh jIj^ ^Ll^vi ai^i up « ... oijli ^i, , ajjjjji 

. Sjjalil jtLUIj i_ijiJlj JLSjVL 
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d ,, K ) j^a-.l-.... ix^U. ^ 0 uill\ jJLc William Dement c»l<uj ^Uj 

j.^V ,_.L«. I J «l ■*■-< ! t j<«_. Rapid eye movement REM ( <_«j >JJ JI 

, iaiu v <i1 ^ <> ^ <JJ J* «=»ijii J i J * JI o>*K; j-M 1 ^ 

j^ili jxLJI J^j ^ Ijlj . <L1 JS f!>L>»Vl ,> jjaxiL «= 

Cj\ tuli jx^^Ui ai/j; * ( a- 1 c )^J->- JI of** 1 ^ <^ '^J 1 

Sj^j iyS ^ u.^ « ^ ^ ^ ' <^a^ ^ 

<LJij LjJ ^Vl ^ li* JS ■ ( oSjll SjVjII <l,a- ^ ) 

. La j j t~" I j^>» cj jd ^ ol n.ull 4jjluLuuI 

, SjSI ill o 1 -^ '«.'* >l "y ^1 ^ J 1 ^ 5 f^ 1 il^iWI . - .^ . n" 
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(3-o i->" £. C J •LiA.Lj (j-o uii Aitlj clitoris _>JaJI <_>l nVi'il (j^j «L$3 <L&lc -i^jj 

i rtVi VI Ijjb -Iq-jjjj . ^ i it'i-y -> n ^ I l-> II jjj^J V I oj'ir -> < ^j^wl <(_i_alj 

CjjIj J-5j . <LLC.LoJLa.VI <Ljijlj_$Jlij i , «'i»ILj ^iUIL (jn'i-vIL «? 1 1 n I oLiljxaJI 

Jjjlj ,«Uil'v'i.,ill SjjJUl j-u «tfjl .tin ^Jiljli Paul MacLeans j'.jKI^ Jj. J««^ 

. cjl_^Jj-oLu I UCjJJ O I'm nil CjI^jl^iI ^ni . 1*1 fl j i ti 1 1 1 ^Lsti c Lul ^_fl j . . " 
I n jhf lj i/\*< (jj^J (jLfi < I i<i jt-i-o_jj <j_^aJi Cie La. ^-J < <Jjj=» <Jj I ^Jc 

i^iilJI lUSLkj Li jc\ .ti.a < J$. Jj < cJc.1 JjjL Sigmund Freud Jjj^i . LjJ 

6 j-A (jli < ^^jill jjl^J tjn'i-^ll < u*i I (j-o £-j-<alj j-A Lo^J ■ (jii'i-jilL Jjl« "" ll«iLa.lj 
Jli : t jtj-;j i yi < S_'ll M J-ij^Jl juj-oL*_o I (| 1 1 <■» J (jl JjL=k La£ i «lU-»'in jl <Luc Oiml Sj£ill 

4 j nti) ^ I^j-^ jJLi ji jjj^ (jl ^Lj-o Carl Gustav Jung ■ al~ ...j^ Jjl£ 

t_jjL»J 0-> 1 Ajl Laic. >j J 11 "J 4 < n o-v J-JU (j^Jj ■ (jlaLJI JiaJI ^11 < i ■ h'iIL ^^ulaJI 

jIlJI i_il n-il'il (jjj <LS}Lc j^^j u^ ftt ^ l« iU ! j-ij^i j*^-^ d ^ ■ a ajjcj r - * - * 1 

Jj_a_a Qui il (juI^JIj jvbl_2b.VI jjjj <Li^L*Jf ,jl I ■ SL'. . j i ..j , . .. .A all , .1 . ^ T.lj 

jjjill _>Aljl ^ a ...'i^H viu^JI <JU. _>JiilLi . <5ilt LjJ jjl Jj iijLua* 

. <l>i-> <lj^2k Cul£ Jjj^^i jl^il (j-o jn^ll (jli < I in nil I < !*««■« ^i j ■ «_uill]l 
L/bji^lj CiL)i_<>LaJI <LJJa jit ^^L&Vl ^Ijjl j>-*l (j-t «Li-jI .n -> j CjLluIjJ Jjj 

: <luVI ^I^Vl ^ IjLilil 

. Lji^ll - \ 

. <( i it ft n([ n (=ljV Ajj^ n 5J_jLa_o — T 
. <(ill^ n <Uajjl£l CiLuiljJ — 1 



tf >Vl oLcLo^JI ^ Cuaii jLiliVI 14] tf^l tb-^ 1 ^ • «=»—jJ 

Ijj 1 Oj-aJJ <lu-uj Jf-"'' 1 -* • <;U-«JJ_>1I CiljIjjaJI (j-a Li_>Jfi 

tf ^Vl <&L5II t ^lVl U . Jc\ > g^ijll ^ .jl^-aVl J* uJu^ 

. "j" (>l»ll» ^jAj • '""'■J Vj'jf^ < »_■*"• <jj'ot vJiLUj ^Jl t-ii nln 

^1 o^^L, oil* f iU.Vl <> j^l ^ jSill Sjttl oUL^VI J*lj 

. i a ^| J a_i xa i ? J| cull <JUI ,jiJ5 J^J Lj-^jl>« I j j < '1 **1 ahf^Li LloILLI 

Li^i. j 2 olil jj-aJLi : jt-uaVl jj» Washburn tj^-^b J ."" *"' J*b 
S ^iL* ^iUVl Jit ,j1 J^JI <> IoJj u^Uill <> l*>— ^ '^-^ 

: l(|UU,,.l jl*, V JSLIj . LV^ LjJaU2 ji L4JI n »1 , .. l jUJ <> <jL£ "j" 

Ijfjj . jl ^1 Cjj^i "j v^>» ■ t,s i! <Z*A* J--^ 1 tf* J^^ 4 ->fkj 

" I .l«H L>]" JLid JI £j£ Jjj^i L 4 « mij ^ylll SjLjj-all \±a ^I^Suj 

oliii Uut ^ JI > ol jjujZ (cf'-'^" "-M 1 ^ il^M 1 J^ 1 j') "super eg 
."Lkll LT JI » >^ JiLk <ia*- oLULu jlj oLJ 

i_i£ill oliljjjJIj LLJI oLvj^II SjJ^aJI <J-all Sj ititll ^-v i ^l l j-aJI 

Isj^jj I j_* ) JLa. ^1 ,Jt <JJ j^fi l^-Sill^l jxi-jj < fkiLa.!>U <-»j-«j <_iJ O-i 
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• <^U~=« j-u^Uc ^ (^^l^ ^Vl 

C >JI 6 ] <^jll OA; -i* JULVl ^ ^aLxVl jLililj . ^LsJI *L_iSj ^ sa^.a - il 

U i -^ J ^ ' jOL^Vl ^ jjjj^Ji < s ^ L. . ., „l ^ | ? - h 

<JiiJI <IU. Aeschylus 0 .. ji<.. 't 

f^' 'J 1 ^ J 1 *^ "j" u£i -"J olujaij W uUi t> d^> 

^Ij^ll <^ji\ LUlji ijky . jv, ai. U^iiV |-.- Vv UI "^IjC>1I <^JI" 

. jL,jill ^llj ^iO*J| J^lj oU^I Jt. j^jll 



J-jLxuJI J «n it H 



Lovers and Madmen 



Lovers and madmen have such seething brains 
Such shaping fantasies, that apprehend 
More than cool reason ever comprehends. 
The lunatic, the lover, and the poet 
Are of imagination all compact ... 

Wm. Shakespeare - A Midsummer Night's Dream 

Mere poets are as sottish as mere drunkards are, who live in a continual 
mist, without seeing or judging anything clearly. A man Should be learned in 
several sciences, and should have a reasonable, philosophical,and in some 
measure a mathematical 
head, to be a complete and excellent poet ... 

The Empress of Morocco - 1674 

John Dryden - Notes and Observations on 

ojUrl Ijli < <i*il_ > ll ij 1c 6 jJ-SJIj Bloodhounds <oi«JjjJ I ^,$£11 j j' ■ 

Lr i-i — LjjLa Lj j-> " i n jl Ij ii }LLla jjl^ (■ — i_ijiLU uiifJI l _yii'$-a ^ ■Lxiai 

< is ic <5iU SjjS Luijiill CiUlj;iaJI <>o Lb jjcj i_£lSLU . £j£ <aJil J\ ^jjj 

\\ n-i ll i_J£ ^y-lc . 4 til n <bj) ir>r CiLiij^. jjfj jjj nit I ^jJc Sj-lill J-A ^jwJIj 
^j-aJI ^ 6 j ■» Til I ^^^.iVl Cjl_l;3_aJI ..iVl ,>i Ui j <_4J-fll i^lj ^ j _■ j - ">< 
<(ia.j j nh'm ^ (j J a JyiJ ) A ■ ,i t'l JjjJaJI ^ IjjLlu jjjJI ^>J jj*V I j iti ilL 4_uaLaJlj 



705 



j until ^^Jc. djjl^l LfJjj5 ^ ol j i ti->l l ^^Jt j^Jj . tj i rtl l kj^^ O^J « C»!j 't i -»l l 

J3V VI ^ I "i -> j V ^^-luJjJI «_J£JI jjLi JJj ^fic Sjili. . I d o ■» Jj-lu ^1 W l>" 

COOH ^^Jt i_i j*.""!! "itS* c£l ii1i.it I 6 jjk .iswV o^oji < iyjAaJI ciL^aJI i>> * " 

< Qj-aju^ = ' uU?.£ = Jj J, ) NH2 itj^w ^yJc ^.Vlj ( jj 11 d ) 

SjJLaJtl oLljj_aJI oljj^j e i d i " J (^J-a-Jj-J-^ = jj < c )J f J ' " ^ = ' 

La «La^| 3 « « ~. . 6jj-i-o j-L=J o^l i a" i mI I JjLuij /» n ^ Ti . <^ual_aJI o!y l i ~i"i 1 nl L 

.1 ■ la" iljLaJ. J, I ■■■'.yi I j « *. ■ ~ <]] >_i jjlj < J j Mill ,3-0 <UjLa "La>jJ «?jln <ll 6 JJs £-Luj 

Lf it jjU jjc jjkj <Gas chromatography oljUJI <_»l j.Tjw.iI jLv^jj. «LJ-ojJI 

2 i M a «L jjL" Uj ; , A . '.Ij . -.11 y, r ^ ,t,|| jl f Lu . Sjj.il I LJ -a ._iKII < mi lla 

O j| 6 1 * -v 2t\ ... » d . . r j" fl l I ■r*l*'|j "^H ' A 1 uj^-flJI j ^.jjLfl^l I jl La <4 n 1 M La. 

. I J^. dlajjS "LjjLa. ^Jk ^il]l dLuut-tj . ^jlll 

l*i-> ft d_a| -> 1 A ("^-J ■ 

<>*J « CSJ-^^' oliljjjJI jj-a jj*^; j« i^»1 Lijit( olfactory bulb ) .fill ?|,^ itl 
j-» ■'•■II ^.L". ... .d_uj_J| I *■" I ■ -1 ^1 n 1 A Ijjj i_jxJj j> .till <UjjLi. jjl ^j-iljJI 

phalli j 0 |»j a"H ^jJc LjujjJaj < ^jljj^l ^ J j . A j jj « "il l ^jUI 

d * ■ « » »j ' ~ ■ (jSllj <<idj |> 111 II <U dU |_^. CujLu ^jU" 1 hi jj=>-i ^ju . I J-a. <lLJa ^jljjil 

< ^ilill ^iiijI^jJI ,_iKII ^Uaiuul >l In lU . IjUttl Lflt jjxlll j^Jc. 6JjJa-a SjJAjj 

. 4xlL <jajj d » ,7. La Ji.nliG J^c. j i i»"il I <_i j i i n J-t 1 1 11 <jLs 
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' <itaJ,l j^ijjJI cjKII Sjji J£5 V iijli LluU. ^kilL j- -i lM 

f^-j J jLi V-^" ^k^b JUf^V " ln, ' ; cS^ 1 ( identikit ) <jLiUI 

LijJ-fl Ly-i-i <-^jVl ^-i^aj jjt I «J o-v >*-*J LuLi Jlj £aj . Lulj_a.j Jjc 

SjjiJI ^ 1^ S^jS Sjd5 tf> kVl oLI^JIj tj^jSU 

"^jj " ^1 oLJS ^ ^idl jjuL Uj*l\ ^1 liA ^ie. jLL) . J, kit) ^ 
£jL>j-» <_^_ ^ij ^L^il Jjj iLi innate ^yiii. " <_d£]l a 1a intuitive 

oL^kll ^1 lijfcs IjLi : ^j^kl <V*-..lJI U ^^.Jl jSJ . oU>Lai 
<Lsj_*_aJ] ^till jx^ilj . Sl^ll J^l J[ SL£ L^li . Ulj^II SjUI ^ iij^UI 

jj_^> ^4 « JjVl jS^aii ii^jdL <^ljJjl j> ^ jll j,J .oil ^ftj < Ulic 

t> oLL» i _ > Aaj V 6j-ox. ,_,-tilJI rational ^iLLaJI j_-<«'H « : 1 1 ,»..,t^ 

6iA .*' i^iU.] " J muddled " <lu j_« " l^ij ^^Vl > ? 1 1 j.-.^^tl 

pariental ^lo^JI .^Ij ^^Jl cJ> ^iJI ^JJ " <ki^| " oLL^Ij ijlj^JU 
< v L^lj oL^llj Jc SjdSJI jlaii l^c glu gll ,> _^VI ^iUJ 
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jl^ljJui^-yllSjjJllj .< n „, ? tl £ jL^H J^aJI . jL*jVI 
^jil ^Ulj . jd\ > o-iVl a— HI ^ L^l <?jVl . J-Lill 

J\ Sljll ^ iul jll 5 j^l ^> ^ SjjiJI rfSK u^ 1 tfjM 1 u^ 11 

. ^Vl jJI ^ ^aJI J &Xjl\ okn* >-uVl jJLI ^^*JI 

tfjj . ■■■ j^-ju VJ L=^ ^ JUJLI 11a ^ cuj-^J ^1 vj 1 ^- 3 " r^' J-* 1 ** 
California Institute of Li^jlpSlU Lu jlJ-M^ j < * " »> "^-UJ Roger Sperry 
v L^j iua. grand mal £_>-»ll i> oVU. jr^UJ <ljL~. ^ . Technology 

jJLllj j^Vl J-ill J—>U C 11 <> 'j-^ 1 >^ < cor P us callosum vr li_i]l 
ou£, J l £il iljU^, ^ 4 _.l n ttl oiLS . Sjuo^JI o^JLI Sj-iSlI > j-^Vl 
1^ ^1 - < ? mtl oiKj < ^Vl J-ill ^1 £JU ^14 ^1 <> <^""- 

6 lft .t * «"■-■ ! <0<Jj , f ^l ^ S jiill >4-^ S «^J <J L <l1 c-^"^ 1 

6 j^J lj-^ jxl o^jJI ^ j-^ l J- J, ^ Jo, 1 ->4- til J • S - > ^ a5 ^ SJ • l5l, 

Y. . j> <-«j-=J <Ajl_>* iiJoj corpus callosum ^yi^ll p iiilij <j1 <-fi**il 
^ ^^jla^ji^lSJI ^ioL^JI jjjj^LoAij neural fibre iu^^ S ja-i 
| ^ oiai dlj < £il a <i.j_iJI ij-£al\ oU j i .^f . t> /X 

. da ,a ill LluIjoJI 
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oj^JI Ji-a. «» lULi UjLluj ^1 Str iJI I j_» jLS I jLi < Right visual field 
v Lua_cl ci^Li-uaj: ^ Jll\ iJL^kil I ^kj, < jZJj . Left visual field >-<jVI 

^LaJI Jj> Sj jI^jJI oLjJaiU , jjL^JI (j-iljjJI 0 -l - f~^ I 2. ..■•■I I . .Lj U ^KjuVI 

^1 *L_;_iVLi : L^,l ^ >VI ^Jl £JJ <> <L- ^1 oU^I U 

J£-£ ) £il ^ _>^Vl f>aJI (jc jJ^j iLva. <jL&J ^'in^ll JjU SjjLaJI oL-tUlllj 




. ^Vl JiJIj Ji=JI 
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JJL <J.^:. jlr. Cu^l j^ill ^j-*U • £*l i> o*?^ 1 J^'j ^J^' J^ 1 i> J^ 1 

jSJ, £ll j^Lid 0^.^11 f.L>l hat band »_,Lt c*L^I VJ Ul)l ^^.1 ^ . jJ.1 
Ji^JI cuLS band i-aKj , 5^1 Jl^. 0-° j^-eV 1 J 5 -^' ir* nat 
^jJc. Ha Jjjj < band <-J£ ,J\ _> <jl JU < <u>L»i Ux. u^j^II Jj-"» L»Jitj • 0*«Vl 
jl ^iujll ,> ^Lk Lokj .hat LJS ^ 1 UUL JL^iVL jLO. L^i jLS <il 
j^_s I jSLftj hat < nK 6 ju ojIS < JjiLua Jib <£.j^a>U tsj-^JI »Jf* iSJi ^ 

.jkill ^jJt S jjSJI <jJ ,_>uj1 jSUj >_i2Lj jjl ^jUI i. m 

j^ULo ,.^^11 < J^.\ IftljaJ ^ii : <£l« o^t tf> kl VJ U^ 

CUP Jla Ljilaal 6Ja.lj ^(Ti < Uljj V <. ft . . ,i -vn Lij>»- tSJ-" 1 ^' 6J i <jr* 6^' 

^Vl oljjJi 0^9 • u^^' ^ ^->*-4; u' lAju-^ 1 u* love jl 

^JLI oi*. <M jxu . u^tfl J*, jjli ^ <it^ -ijL^J' 

jJLi .lia. 5 -> ^^JUI f j 'ill ^ jJJ (> j^-f^' J* 5 *" ^J- 1 - 2 <-»*-^J 
^ ... .1 1 6j_u jLljVI <J&u ?Uj ■ ■■> Jl£-i1 JJii ,>» jJLI j j i ■ 7 , o jj^ojl J-^-j O^* 3 
>^^I5 f j .,,■-> 'ill CjC jj.h'iII ^ <JjxJI SjJ-*JI fj-* u' J^J ( ^JJ- 11 Jt^) 

- o^atiJI J>ij LaS - <d^l» ^\ Ltj ^La^j <s>a^ u vj'-?^ ^ ^ 

Ll^i . jJll Ji oVLJ ^^ij^ >-i— >j ,J[ L^" 1 l^>.#.. * < « 

^aj uij-tjll j^-i £.J« (S^H-^ -^J a^-^ 1 v 1 ^ S^f-uJI 

<jxu-.iV I 6 1ft Icjj ,jt <JI i-ia^j e*L^j (j-IaJI 6Ju J^._>ll x« .^L^jill 

."<a»jj* CuS iJJil 6lft iJI Jj)5l 
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SL^JI ^ UL^i <^ ^ £il ^LA ^ J£] Jitil^VI ^ . x - ■■■»-■" <LU 

1+1 <JbU V - <^xJI c-Ljll L^^k - jjtj.UH ^1 . <iiIL 

^> .iLjll. Ju^; J ^ s aHjl iII ^ ^1 ^ . £ii ^ _^vi JJJL LbLW 
^11 ^ ^Vl j^ill oil ^ L> l_ > ^ J , ^^il ^L^j ^ 

*4i* <ibe 1 . . .I : bi,, j^jJllI t> t-^ 1 114 oA? a* u < '- 
SjLc <i>JI jSUII ^ V oll^l 6iA . L^II j^ll ^LJl jlj-^jZ 

JjUII ^IAajI .^uJI .Ij^VI JtjZjiJ*. J| Ukill Jjl <> 

<j' Ji iM > -j H V-J^-t*-* <*-^ jjUii j-iiL j_. >t-h 

random ac- J**i^ jjUJI 0 U JVI VJ ^UJI <iL, . jli. tf f ^ e xJ| ._.L-..._. 



cess 



« C 11 ox oVU^I - ^^siill ^,,,^11 ^U. _ jLuj 

t> l^pS ^i^al j^j anterior comissure ^UVl jlj— JL L> iLlx ^.^i 
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cii^^^ 1 -^ 1 Jl£l1 u ^ ^ ^ ' ^ 

. oUjSij l»i>ll S^iiU oL^k- Jiijj 

j^JI oi *je^J c^^ 11 >^ • U ^ * L ~ JI ^ Ui ~ >11 ^ 
J ..».ti 0 i <b*i ^ diiAj .uj^; Sj^i o-Jj J 15 ^' «> 

IJU . aphasia L-JjL ^Vl <^ ^ oL-l <Ok- J ^ 

. ^1 W, ^li ^ <d\ > O-VI " *i ^ 

^ OLi li*J ^1 ^ ^L^l— L. Sj-SJll ^ i-ljJ ^ 

jJii ji~ ^ ousi ^ 6^ «> ^ ' MS Gazzani9a 

-M l ^ <i1 Jc giLUll J^j -i-O oi3^ SjUI ^joJi o-yJj . ^' 

.... ? l l J>UL L+Jii, J, .5JJII t- J-»L^ tfV? C 11 <> ^ V 

. <J£1I ia». ^Vl jJLl J\ 
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(jx David Galin jjJLa. Robert Ornstein j> " -''j j) ^ rji 

Langley Porter Neuropsichiatric A,.„i\\\ 3-—" ^I^SU Jlj^ ^l-^'.V < - 3-, 

< - - J °-*ll i> a£jl-*JI ^U^iVl _ > _ J _i^ Ijl <c] j _>i jL* ^ institute 
« (^JLui LLii jjLs synthetic ^ _>lll <J_a_*JI ^Jl analytical U-.H 

ol jln ti l elj] al«_S < j kTiQ jJk LjoS jji ~>j , j fl< M £ll . - -j ■ ,_■ S l^. I ^ ^ 

Ijl S^UiJI 6i» <o^| j^ljjl . L^Li jj^u o-^Vl jdl j<i jli ilio Ju^Ljll 

J^iJI J lnil . , il ^jJc JSVI yic. v_.jaJI J^jj S>*Lt j^lxiiju] j i n gjj 
JSLu ^Vl J^JL VJ ill f UUI Cj l%i . j^Vl JJJI JL^Ij £il ,> j^Vl 

"illiS < «Uj|_>JI a j-A jJfcLJI ,j m« it i l l <= ^jj^ .-^ , jl (j'.ll e j . A > j -■ '.I I Juilj_a 

< <>uVl J^iJI JJi oi jJ.1 j-^Vl J^ill Jl n y;,„l ^k. lnljja 

iLuoiio (JAjVI J n 1 1 1 m'i V J.AJJ) . 6-i-aJj S jj> I K I ^ . . <j_ojVl J -H 

. jOUYI ^ ^1 .^mxjVI j-ill ^ J^. VI 

^Ij-uj jiLLI jJa j^pll ilU. jJillLo jUb] JjLuJI J.^all ^ li^jJLil 
^>LaJ.I ^,1 Luk/\ c_>^j ( _ r i^Jj < jL^ill LSI ,- ■-> ^ jJi ^1 "j" ^ qIjUc, 

ijj^. Jit Jo^j <Li=JI S _>xtiill ^> fVl JJJI j,i ^Vl jji: ^ 

S^JlilJ JjjSj ^ii JJ j £xj . <liAaJI ,jlaJI ?_i 1 I Sj^lll U .t\ . . , Utl 

^ <U Jil_ij_£k,VI L o JJjaJi -i i oLL i_JI ^.j A." U l ,T,'. ... .1 1 <_i_=JJ 

. (^jil <LjL S jSljJI 
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jl^Jjl^ l j L> i dLjJj^i jLLVl pI jo j^t l fJU. ^Ja. oVLJI 6la j $ .t.l <> . ^pll 
I d d ^ Ijj Jill J^LJLtl ^a) cx>L& < Kekale von Stradowitz Fredrich < 
J£d. • ^Benzene ^^IJI Ci5 >=J JUJI ^^jSpll ^ NA^o f U _■-_■<" 

■laik. Ji ,_>^ I j-Xi Ci I j j (JSLii |t l -J I < ( i .tij I n j 4 6e L^. < JjoJ I L* j ~" Jl <j j_c J» 
h« i i l l La ale . Sjjlj < \ i t i _> Lo <j>5£i (j-* -laiJI Jjj J^.J SLa^-ij . 

(U.uulj^u <iLa. ^ tjjjiJ' 4 K i m n Ja. J <_SjX.j <_aia. jjSjS (J lK_i's 

J JU J£ Jc Lik ^jSLlj . ^jS', ... ! ) J=^JI <> Vjj a^j^ 1 oljj <> ^oL^Vl 
l*^ o-fb tr^*' £4>*j cr^ ^ j-*-^' J ^ LuuLoJ. .till ^1 j-Siii <j1 <JLaJI 
« f}U>YI J ^ Jll <^la.yi JL»tVl j-^. J JL=JI j_» !->-, plj | nr 

• jjjjjVI jjJijJL j^' Cy j^iJIj (jUxi I « ■ -~ Lpl jl 

<jl Lik ^a-j VI " : Erich Fromm ^j^J Jj^l JL^VI S'.ll JLJLI 

oUljjaJJ »u » SUa. Jl ■ m'i'i Ijjji Lr a.jliJI jJLaJI ^jc J •-»«*■• Laic <j1 JJjaj 

^ -v , „W I" J,! S jlij . ^IjJLiVI Oj m j j^H JL-ft ? <Jil_aJI 

l>» ("■^a-^l (>" Ji^ Mj'-Aj * J^* CT* f'}k*VJj j>^l <IL=J iixuLul L^aLk 

<JU ^ IjKi] ^1 ilU ^ Ji^i til ^ ffcjj* Jj !!' xjju-i Jl ^iUl 

^Lljj ^jLoli .-.I . -I — - 1 ^jc SjLc. ■»" jliaVl a JL* jjl '\ . d U.S .1 1 

L?" 2 ^ 'j-* jSj < jJLI <>uVl j-ill j-« ^ _>kll jlfjJIj "j" ^ LI .ti,;, 

I ,J-0 (j-OjVl j*J_>* "J J ■ J-^jVl ( 3 J ill <— lial ■ «l «■! 



> u 1 -^ ( oljl_;-Jl Benzine <J iiiU Vj) ol^II Oc \. ^jJl ^3^1 ^3^. (*) 

( • f ji""" J=i ^ o jjj^ll c>ljj oULii jj , Jj->"n,il,l 
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o\ '■ O^'j^ 1 '1^1 ^ Luaj_^. , LiLaJ ^il^jil II* LU Jjij . L j> i-Jl^o 

. cmLqII ^Ull ^Sljll 0*^,1^ Ja^aL W LS.D. Jl j| 0 f.j.7.->IK oljjUl J< -»-■■■) 

(1 * <^ o-^l o t.j.t.^l l JUaI^I ^j^j, J& ,t, J_>*ki 

« J^JI JLxl^V fc^ltl SjiL Sjjli olk^^Luj ^LIaL. VJ Ul. tf all ^SI^JU 

jjjj (> " <jU.I " S oil j> " v ^ail ,t,ll <fi_ui Lqo^. . Lj_ii l£ j'.?. j<Li ^,lj 

J^Jl J&H JaLilll ^ykxj £fc ^ OJaJLI ^,^-^11 J\ Ji^l Llj ? " s-SjXi J 

J 1 "" ^ f^ 11 i> ^1 J^A? 45*5*1* f^ 1 <1U» «j 4*^5*1 £il <> j^Vl 

. ol 

I j^. JiUI aJjj . 1^ _^Vl Jill ,> L. JUa : ^l .o.t.ll Jj o^V 1 
C^Ji >A3 ( J*-^ 1 t> {—Ul £j+-"-Vl ^ j ^ h, ^jJI) ui3«JLkVI 

JULVI jli Jlj ) ^.Vl ^a-^JI ^1 J jxMUl j p <;-,-,|| LSijj IjIj^i 

0a ^^Vl j^jjj .( la* J j->i. .. j <>JI 6i» j*j . ^Vl jxill Jl jO&ll oiLU, 

iA* OjVL cLJSJI ^ix^, ^ ^ jjil ^ : JULVI Uk.] ^11 ^jli 

JliLVl Jjjjj . jLUI ^ LA.] .jj^jc L^iij ts^uiJI jjjVL JJj L» j^il 
ofJL c L^Vl ( ^^^ <J l^l^L e L^Vl 0 «^I^^ Liij 
■ ujVl ,> c5j— -^11 ujVl cr Lt1 o>^» Jl o^Ll^j , t^^-JI 

giUi ^Li , LJJI Sj^UI ^ ^11 JL£ ^ ^iLLkVI S _^Ui ^xt 

tr* L-*^ i^Lc- Lj-^-i oLi^LLkVI u ^3Li Jl j ,f,-, Dewson q^jjj 



(j^-j 111 ) • ^-ylf" ^ >r^"J C 11 (A -Hp ^ii 1 ^ SjL » (*) 
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^j'. l ■ . .M l oljj_5 04 o^ 1 ^ liai «-Wj ' Rhesus monkeys o-JUfJ 1 

, Sj J>. ol j oU. _>^oil J5J3J.I i-iyijVl ^ ^jijUl jLjaJI f^*-".' 

S^dJill ^1 ^ >JI Jlf^ll > iiJJI j^JI Jii Op ^ lt^-J ' ^f^ 1 Sj-^L, 

JitL LbJI 6J _>SJI ol jJS . 6 ^ <j-l*LJ SjJai. (jl^ jLo^yi ^ 4^1 

v l ,,.1<l u l ^| < jdl o~ ^>LL^VI ^> Ja. L« jt>ftj oljL^VI lil 
^ ^il^JI <J>< - ..LI jl=LUI j^i) SjjJiJI ait <-^=>-il » j^iiJI oLL-aj V 

^j" a > .ii^J _>Ail Cil -v j ./-.It SjJj^a. <jH Jj-?-^ i>SLj jJ (^1 < jtH ^ S-ij-i^- Sj (| ? 1 

LIjj^. iu. j^Jt SjjJill v < m.'i'sI 0 1 U L^VI Ju^ a? """ " ^ " 1 1 cA-^ 

■j <■ .l~M j . ^ «H -,l . t ~ " . JoojjI j (jj'uiill Jj-o i-ijJVl ol j i t. r j-loj jlo IdJ O . J -v 

^ fiK-JI 3-^lj— « u i <>• ftj^ « ^y-^; J-S L» ■ j-f-^^ 1 

j.^*)! il» Jjia. till 0- Jil ^ L« SjSi J>^S <IUJLojI Saiax 



^jjc. <_S J_fl jJI JtLii Jitll dlj j-laj . j^j^l u^- <>H^' J^" '-frH ' ' I"' ^ 

. I.U'tl jjlillJ ^il ^jLSi SzJi 0 <~,\,<~,\~ ,_ia.L-ail ^11 jju y> • 

SaiU Vj L4J V ^1 6JL3JI Jfi - ^11 ^ <^VI SjL^II oiS 

LiLai qJ!;I n"i n O^jj-L^La. ^^jLs ^-J^^ll jt-f^?- tj^ij «> ■ r> n J-^>J i <-»» H 
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Lf* ^ Cf 1 "^ t^ 1 -^ 1 JL^JI Ol£f . "^yJ-iVl " V j ...I -.11 li^J 

Right = right = Oa*JI ^1 aL^VU : ^Jc oliUI >_J£.I " 

rectitude, adroit, dexterity, righteous, rectify, in his right : oLJS a. j .U'. yi <aJJ| 
• (j _'j' n j uf » * ambidextrous <inK ^"^(*) mind 

sinister LJ£ LLiJj , <jjiVlj _>-iJlj £>^=Jlj 1 «* - : - t l ^ J ■ j --fV 1 L«] 
<_J£1I JjL^ ^ [ ^j^UI - ^ ji ftf-i vijlUI ^L_*Jtl ^Jl JLiL^VL ] 

left-handed compliment j ( jl ..nit 4_i ...j jjJI ? ~Kt l ) gauche < j l --•II * .\r. $U 
L^ij] Lf l)G j l mjt l ^'i »1 ^1 nalevo A-j-ujj^I ( j ■ * ) 

Bill of V j J^LiL ( _ r uG (jLuliII ) mancino iJLLjVI iJSLNj , (**) .jiitl 

. Lefts (•*•) 

^j^jj <>,. «»« - A : <-u j l ii < si. i^i^jVL ^Ijlj lyft ^ left «uJKj 

(ji . Jill tj-i-aj ^yJ] o J ■< ■ !■% j k^L£ tjjjJI <=iLuJI LuajLJ, SjiJI <Ui cuii ^All oSjJI 

. " At the right hand of God" 

<IjU>_o ^ I Stanford-Binet IQ slSill < i j j^Ll^, j \ r.i. I J A . . 

j>jVI J^iJI i-iiUi) jLJLkVj . jJLI j-j-^VI jJJIj <>jVI j-iJI i_£Hkj jLJLLl 



(f^-j^ 1 ) ■ uf*; - <>e <hj*M ^ (*) 
(^jill ) . malevolent JLjJkiyL, La>] l^j (**) 

(f^-j 111 ) ■ Bil1 of Rights ja.jj ^^S^Vi jji-jjJl (***) 
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. <L» ej-a. L> *"> J f-j^ S^J^?!^' i-i iti (Jj_£ jjjlJ 1 Jyt j « 1 1 1 Jl i n j 

jjj jLill alt "La-Jill < n\ jr Lflj] Jj^ftjLLut Cilj l i'i-^ VI 6 JJk ^ (j^ioLnJI JjlaJJ 
J^Jull j -y '■ <f>.^J - Ijl ."-^ VI ._. 1^ I JjLi i jk'i'i n j-4 Ll£j . jl i aic 6 J _i i n CwLS 

. ^JL I ^jja ^uuV I 

jj_u ol \ ft i in I ( j I f ^jjlJoj (jjll i—iJj-sJL jjuuVI Jj-«-jJI 6 LLa_o j^i^jj 

■_fj -"H ^ 6 j ■ « <_£. J n yl lajLS Jjj't jl JjL£ I — ajlc . i_ilj_a.Vl J_^l L_fi_Sj— o 
« Sj-jicVl j^jaj iLwuij^L j^Jbj "Ji&miIjJI " ^_»J L_Jc. jJ-Jol j^J^I ^1 jJ-iVI 
<4_JiVl ^1 '" >lj « -V.t I " ^ ,,il I (j in a'll ^j^a-Vl <-CJ n ^ U oli i <JJL C&la-uiJj 

yjlJS j^j jJLJI ^ <■ ■ ■■ °'- aUJSVI dll* . i,.iin*i3 alt JiLa. 5j151 J*-illj o -y^ b 

, (*) jLuuJIj ^jlO ill 

Jl* oL—iLJI jjj*! .A _i .11 4 ^ l.i.Vl Lf_i_A Ja-x-JLuu (jlJI djl — «II ^ 

oLtjaill 6l» jj^lj . j^utl Jaw^J Laic, ^^-illil La.lL; « J j ■■ ■■ J.'l Ij i-a^UI 

. j£j • ■■ 'I I J-J I <JlA I 4 « IHJ J^-UE. J I lit I V 

Ja2 La j,^>r ( toilet paper) mil jjj t_iLc. j-* ljLjuuVI aaJ Ou^f 
< j_>jill sxj * ■ ■ «jU."l iJUJI 6aj J n«~i. in jLuiVI ^jjLlll i-Jc.i ^ ■ <cl *i i rt ll 
IjiLS SaLJI JJtil ■» ■ A Aij kill jjall ji lift tfj . Sale ts>^JI a-JI 
Is^lj . ^L] on \ ,ti ,>> j-oVl JUS Ipli Lpjlai yyit SjiUi « Ujj J) .'. 1 ?** 
(.Jci (^>^JI aJI oilS . ip^Jlj JSVl ^ tsj^Vl aJI JlnVj.iJ ylUTi oLULla.VI 
^ylaJI aJlj < 6LJ.I oljLja ^ Jm *> ■ »"» ^,111 ^ ^jJjiSJI ji /ull <5uLJI oljl .A-J ! 
, i^lj^^tjj l^l^^SjaLJIiu^flJIplkLVloilSj. JLaJljJ^/l JaxL-^^I ^ 
cuLS ULSji kj^ill Jj>i >Saj) . SaLJI ajjb LilLU. JLLUl» oLjJLc. cJ^ll a-Sl Jj 



. .. jl-Jl J\ ^±*J\ u^ll jL-e 11 a* boustrophedon 
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. ^L^ll Lifjil <A±iL j^lj jL^JL LLijH <> u^ill S a*. ^ l/ *-u J II 

j_JI ^ iaL^jl J* Jjj U, dU^i dlj j-oj . (ikiill 6 j-» Jj_^ eiiLk JLUj) £11 
^£1 j^-jJI ^U^iVl <j1 W aij . £Jtl JLi, uiiLUj uiiLLkL <LAiil 

^ Sjdi j^l ^LSIij s^i^sji j*. ^| ^ Jill ^LU L^u 

SjjJUIjJ^l^aJI^Jt^iVl JS_ j^Vl J^JI L^^^l jSU^IIJjl 

<3p < u^f ipljj a*- jL^VI Jc <ijVl t ^u JlUj . <i^UJI 

^^Vl j^Jlj jdl ,> o-jVI j^I js ^ jj^j-jii iSj^ .5. tii^i 1 ji 

jail Ji intuitive dl^VI i^jjl Je. <jU| ^| ^ j^Vl JJJI <L^ 

oUbl* , 9,7.7s-, j5 , ^Vl J*iJI ^ jx^iil oliiUJIj JK^iVl ^ 

C,l . ellSLiil jiUI jSill J* SjoSIL ^Vl J^ll ^ . ^ VllAfe 

oUiiL u^^il ^U-^j VjL^j^^ ai j^UI^VI J^JI^^ 

. Paranoid ^1 jj^ll jt J>L^H 
cJjjjl^ ia^U. ^ Stewart Dimond aij-cuj .-.j j : ^,^1 ^JLt J..-.., [ 
. jdl <> j^Vl j-iJI ji ^>uVl JAli Uilil ^ <^U. <iL^V cLar < ^ 

<> <> ,jjall o^U-iVl Jluu, . ^k'VI JAJI J\ jiiJI 

^11 Jh> ^Vl JJJI j| jJJI 6 jA oi^] . ^Ia^I l^loji ... 1 ^iUVl »j a-; 

J^JI ,> ll+j , a h A jj , uij_iJL, , JL. , L^L^j ,., ,AU j IU LjiiJI ^jj 
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I t-t--^ « ^ ,.i,t,-.<l O'l ail*-; paranoid ^Ij^ 1 .Jf^ 1 cf* 

. icLLi\ lift JL. J>w f ^ < oLoj^JIj ,3Lijllj VI ci^^ Lj^ 
^-J <G£Jjanxious " LLii " jc^-^ ^^11 oJ-« K'^ 11 1 liA u 1 -^ 'j]-* 

j^jj JLs< 'James Forrestal JtLo.^ ft yLa - cr* 5 a>*- J:La • ^'-^ 

Jl- ...jji 010*1 iLilSlI <JLLJI V _^JI oLh ^ : 5x^1 oLVjII ^ ^UJl 

. <JUL, ^1 l^ii ^Vl jjJI 0- >3 iu» Walter Reed Army Hospital ^j^-JI 
> c^'-^V 1 <> ^U- 4 J*-* 1 ^ o 1 ^ JtL»u>i uf -**f Lf" ^Lil^lj 
j Lit I jllj JH—j^iJ oi£ -<^>«JI JM 1 t° 

. g> J r I ' >f * Lt-Aj-o in* i /ill 

0-1 clj-lj— : <utl n -i-sVI ol je-^ 1 cf* ^Lh 1 ^ 4>^-J <j-» 

r ~ .^ l iullll <fcj*aJU ol _>J> oiS . <Ui 0*A>f U Jf*J ' Jff*^ 1 Lf* oj^jf ^ 

. ii.».-.<ij . ^j^Jl ^j-oVI ^L^Jl ^Ul ^ JjVi <*>«JI ol_>^l> > 

. Lilt <]iaOlH 6 i* Ja^lj < "! o>l?-» Oil* • jMfJI 

^Vl £ll '( I ^1 iiijJLJI patterns jrjLJ I ^yOl <L>J° ^ 

<-l UJ^ ^ < j— i*l c 11 H l3 i ' 5 - iil:>11 ^ 
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— 5 ,\ Of 4 ft f, I Jj — V I ~t 

_uc cl o rVL Jj < i_ijJLJL l*i il rl ._)! uxi : j».jJ I <Ljj jjt Jji all jj LuLa 

v-j^jLii LuV f Jjj-a.VI j*J <jjj jic. i .iUI *~ilL j « .t.'i J^*!*) li-flj . J I "LaiLu. 

Ja>jJS jl >_i5 _jjU <LoLc j n jjjill J La » " , nl i_j i i n jjk I r lU Ij 4j . »*^| ^^Ic 

Jj] <jlSk jJj ( l»j 8 ..ill Jjj il j -y lutl jK ,n Lijljjj jV ) J_» uail 

OjKI — I t nlr <'\\na S j£i ^yAa — j LLaJ ^ J j j . n <J-aLajl 4 i t n-.ll 

I J-a jTic (_£_)-=»■ I Sj — taj wjjjil t-jj i U II . p I j ■ A ■*> Lj.l'if j U-*»ll ol o*>Lc. 

^ ' Ji ii -> j ,J-A ? jjjlaj — ii |kl ^JJjJ J-A J — & ? 6j.l o L» S 4~ij ft ^ La : ^..ill 

iJblc j* IjjJLl* ji^lj j^^' c^' a- 0 l-i-^L ^ "<~ i_»lt-»Ti <\\,„) Lj K aIaj S JoLj 

plauJVI j^JLc. i_>j,A» i_i_i t U £-a (J-aLsLlI I S,<i**ii (J i i n ^JijLi I . ■ .7. ,-. ■ ■ jj 

L -> a ,jj^J jJi jjjljJI J_^sJLi < jxjJJ <xijj Jj-> n i <Cik. l I >-«■ . aLI «" . . i , ^ ^Jl 

. ciia, I jl <jLuqV I ^Jc I jjU „ JjVl Ji jill jll < u r.-; ,t, Lo^LJ loa, 

_^l 

. (_^k»_JI I ftfl i A« I Jj*>Laij I . j *Xtj Jjl'a^h-^ » 

jliJI "LajLii VI i ft j o ill jjc D.H. Lawrence ^ . ^jiLS] .^j S j^i 

jjJUI ^ 'it'iil Jl JjLaj V : ^^LSaJI Ijk'ill j*\ilt 6 jj ill jjic. 

i n Jjs^t ^juJ j^itl < a_ift-v . " iill jS <j| ^icl ^^jul . gl oi, ill ^ ,/i 

1 1 1— ■ a <I^Ij « j^aJI J oil ^ jjjj ^4 J i <{\ il'iLajj «l .aLI<- LI ."jl <J < pi, ft mil 

j^jlxa-^ill j^a]Ij . p I ft i nil <jjl ft •% jj -t i <*i <icjj n -t n <Gl_j I i A ll ■ ° ■ ^- _aj Jl J^ ~ - 
a J ij -ii ^jlnl'ift ^-fl jilj < "UjjJaj 6_) l -> jl 4iLLuj 4_fi_^JL- o LJ I -*■ -~ Sp I i^M j 

Jj , «iilJ| "Lip Jiaj V ^iUJI ^ Ijk'ill jlill ol* ' <fjLvuJI jkl ^a.Vl isuJo Jla 
^Ijk 111 j j^illl ^1 _ > klj j] ^1 "Lpl ...'iVI "L^iuaii p j .A ^ <_jl ^UlJI 
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£il jjLi) i'lll Jj k "ill JIjj-c- ^ 3-iL£ ^jLalll jj-cu ^,1 LmsuI L-Jc jSJj 

, ^.".i .Ujll J^ac. . .IL"j <2jiaJf ^Jc 

^jSL 0- j^Vl ^iLJI o\ oi 4,1 ^li <fi-Vl oil. > Vllcj . <*ikll JL^VI 
I .LW I j| JjJC I j ■ - i •■ pi ... jli jL>JI Lol French impressionism 

Lf it ■ \ j 5JjLa^«j ^Jj till Lf lt 4_i Inr <Glj J-a. ^ (_jL5£JI lift JaJ 

Ulj - ' fl * ~ ■ ~ >-j ~ <ju> L»1 < SjJJ-a- <-«-fl« Sj^ij *J^' C* -' CjLcLu. jl JJ1\ 
jjjj , j ■■■■VI - LoJbLui* < J iJ \c J«l «_i j-bVI Jjli - SJjJ-C ol ->j-> < <•»"» ^5jjI 

Jjj oLiiLaJI ^iua^J jl "ith ^ n jliL^ oil^ JjLmJI JjJ^I ^ 

, a .*.-.< I Lojit (jjjjLjiall <>j <5_ijj]I <i}Ull Rene Descartes ojlij j-'AAj 

6X^j OjliiJ u 1 ^) ^ " ' "J O^** cljil*]' a'l lZL*le- JA\ 4 _il_ik"i ll LuiJ^I 

r ~ ' ~ i a5j < ( ^_<lU » ijkjtl ^1 ^11 jjj_aJL» Loj_j_aj im'iI L IILc <u^uuljil 

^» I ..U,<- la l .7.-< l lfl-.<lj jULua <jikll <UL«JJ ?jl_il->lll iujjifli 
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. ^ it'll I n i ii^ 1 1 
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The Future Evolution of the Brain 



It is the business of the future to be dangerous .. The major advances in civili- 
zation are processes that all but wreck the societies in which they occur 
Alfred North Whitehead - Adventures in ideas 

The voice of the intellect is a soft one, but it does not rest until it has gained a 
hearing. Ult,mately, after endless rebuffs, it succeeds. This is one of the few 
points in which one may be optimistic about the future of mankind. 
Sigmund Freud - The future of an Illusion 

The mind of man is capable of anything - because everything is in it, all the 
past as well as all the future. 

Joseph Conrad - Heart of Darkness 

^ ^ . <L» 1^ ^ V o^ij M ^ V I jl^, v . , I^V I 

^ i^Il s^iin »y ^ ^ j.^ ^ ^ | ^ t .... ^ 
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^f^k . not innovative ^Jjj^J A\-*n jjJL Sj^JiJI ol * n~\-\ 1 1 jjjJ ^Lc. J^itu 

1 a jA 8jj a : dl it. 1L — ■ » "i 1 1 ol— a-l_>JLsl < — a^ljj < 4 j i .ij i U <_j_SjIj — a 

: JjjjSLlJ jvLil^jl Jjii . 6jJX. jj-o <j-uijiJa ,Jj>l ^ n"i-v « jl <taJi_a_a ^^uj 8 U <J J ii'i inn 
oLj * i /*> ■ ■ IA I ^ i nj . j i A L^l I )_8 i/tl j-C ^^-S V ^jualll O-iljJ Jj] 

j^J-o (ji « a Til I <_ajlJLja (j-» O I « o " ^ U Ubj_iX. jl l^jj^al j ) j i ") oVjl — »_* 
jJjjj jVI ?n all ^ j>Jb jji oLa. jjjl I Jo^lA oljj ji "ill i_jIU" JjU < ^JLJI 

^ n "i ■% 1, 1 j j Ui'i < olji i ~ill JjJ-oJI <Jj < 4 _i i .iL-uVI Cilj ji'il l ja< i jjSLlj 

^ n O all CjUI a"ill Lol < ^n't-s n ^1 Lfjj-fl <J-il£ j-ic. f-c.jj < ^fJ^iJI 

tjK.M <jc Colin Turnbull J^ai jjS j>-Jj£ <_iLl£ ^ . jjj«"'lt cJvilj ^^-i Sj-e.LJI 
j».lj-«Vl ,>> 3 ~ j - ■■ < sLLil Qj^» I i irtj v_aJ>i I j j-^j. The Forest People oLLill 
. "jl^r." : Jua.jJjlSl 5j -> « « jSljll L^jJ^jjijiiVl jJLt LftLUtl (Pigmy a n ? n) 
« l^-jjllj 4>j jIjSII O^lj « l| "ntn«« J+xu ji " ^IjlkVI" ll» Sbill ^tjjj 

ii* ^it ^j^Vl J-CusVl ,>« JjJjJI Jll» I * iU . " jLj-aJI " f Ijj lk< -.1 IjJjI 

Jjj (juLil 6 La. 1 <l a ^ya L>jl 1 1 .il / /s njj < Ci Ufl^l l jjji JjJaJI ^ Ci l Uia->"ll l 

^Jc <i> ol jt>kj J^Lk 3 ....'<> ?a ,^ <£LJI oUn'^tl aJLillL jxLlaVlj 

aS j n «"i ^1 JjLi < CiljiJaJI ^ JLaJI La£j . I j lj'i O^J JLia.Vl JjOaII ^Jj» 
Jj-oj_5 . jjU~i II 5-»jV pljjjillll 6X4 jjLi < ol^ftiaJI Jj-» I '^j lj U^lj • I jLtJt ojSj 
^LaJI LH3j jjij . 4ii.il 1..1II oLtl _^eJI i_.lf.V I jj<nn jjjJbUkjVI (jjU OliLiJI 

jLfi ^ j"*^ « 1 1 < I »" ~- » j 1 '* "II Jj-iS ^uni Ajlijjm "List j Li. plj j» Ij jjn "ij 

<iiLJI tulill <l«jVl ^ JJJ*iJI 

< Hunter gatherer j-o-=JIj .\\ .^11 t_i^LuL I ^ -^jjIj <-iic.1 <jj-iJI o-i£>lc 

^ IA. ! , ,iV LuLa Ijjj , ? .t, .-t I 6 jjk ( - l«l"'l tjjj'n « Ijjl ijie. <jjIj <tj] JtlA 

£_oLJI/jliL-cJI - a -v j . Lillj aU Jc. "i> LiiLi SLjjJI ^ ^jji^Vl lla 
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. <Jt jllxi] o5jJI (jJI J-liaiu, USlj <Ui SjjjJI j<„, V 

^jj^U UJiiJI cIpUUI V L^| ^jAjll > Ixjxt ULk^ - ? " j 

-^'-A^f c*-^ <if-L^JI <l*jVl ^ icj^sJLI ojl=Jj polymaths pJaUj uijLiil 
« J.B.S Haldane « A.N. Whitehead i t „\ M .Bertrand Russel J^j 

c^l^LI 6i» JL^ V L^_^I jr LLlI J^j Jli . ( /uu { ^ XHS j.d. Ber nal Jli^j 
OUlky tiUj w,L« ^jj^I jL-iVI CJ Ul,.._, s jli Jl ^ 1 
°W ifiilpll l^bij . conformity ijJiiljl LjJuuk j^j c^ilS U 

. cUU^II ^jaaI* <> Jii Ijjx. g^; jiUI 6 l4 jli « u^Ulj u^Ls L-ujuj 

jK, L»U2l JJj ,> Vx., ^ liiUj. LLiu (r .i J ^l.l<:.» ? .*tt 

jLiiil ^1 jtl UL^.] . ^ujjjJI oLki. " 0 .,j Ski" ^1 reptilian L-LJjj j^SL. 

U^jU <_akl£J| < v ,U I I JU^U i^iJLI Jj^iiJI 1 1 y,i ^| Ljllilj 1^1.*. . 

. I "I « .j 

o' lt* s j^Vi ai^ili ^ ^^j^iiij <^llu.vi .All ol_>-iiS]l - 

li^iil (J^-i fJ IjLi . cl t »1 ? t l 6oa ^ .jiijijLl LUIS . Ij-.jl^.. 
lt^W U1»L^: ^a* - ^1 cl * n ~ ? nil ,„ J ; »- ...n UL: 
ol^LzUI ^ , llji i^L^VI oLyUJ ^ L^li - Ll^ii] ^L^aiJIj 

• Jjil . .. n I I ( LiA cuK Jlj) iLi^ ol^ UjLlcL a,jaJ| jlliVl J^LlH 
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j j ^11 (jJt <JjVl ^a JjJJlII JllA S f^j <ti ill jJLI j 1 >!sj J i « " m i n L» 

1 j] <^l _i oV^LL-iJ 4 _t ... fil l ^Ij^Vl 

iliiU tjM>Sj j5 U-^j-* 1 j*Vl jj-i Mi'io ?j Mi9*>ll ^I^Vl ,j-o jjjjJI <jL£ Uj 

. < < ■ £}LJI i_rj I ■ -V <A_^aUkj I j mi&i eliuLVI <jc 

-ill ufilkjjJI v l .»rV( (JU JL2 ^miLJI ojlll ^ 

■ ," l j L jlaJI uj! •■■■] ■ «*~<~ ^iLa^Vl Jjc o-> ■! " Hughlings Jackson . I 

ol^LiijVI al* cuL£ Ij] L« ._* ^Jii V ''•'•<>j . ^ oL£LjS jL schizophrania 

<jl i j£d-> J-A . ^Lillj <-uul » "ill Jjjo <UL=^j jxl an all ^yjJiij.* m-» jj . i_i i ' i i f\ < -y J~'i 
all ^1 j mm)1I oVLa. Jjji Jj-ojVI jdLI J-oC jj-fi jLuiJ (jt <L^jLj i£js>S\ I j_aV I 

. iALlc oLcIjj] pIjI 'j \ ^ «U-....j V ^1 Obsessive compulsion 

i-uijXo ^ Lester Grinspoon (jjj j ■ '■*■_»>?■ jJLlJ j».L« N^"V • j».Lc ^ 

a jj» . ^.1 i^i all ^^Lt ^ JjLi*M>ll (_><sv«j 4 o j» (jit >-»jl > "t> jjLijLfj t_iUI 

<fjLi» i»jjVl j> <jt»A^o jl ji] - Thioridazine (jjjijjjjju ) iiuaJI olia^II 
^ ljL^a.1 Jj < ^<-*"ill 6eLi£ ( Phenothiazene^Lujltill <x.j n-^l 

olj olluj^j ) Endorphines oLu_a jjojVI ^jit <jjiaJI iLajVl Jjj 

,_n , „Ti !j\ jjS-oll J)-o ( pi JJ j II I {y> <j\ jjill AJja.j-a Sj jt <<•> Cilljj^. 

•I ■-> all J_j_oLaJ L^-jI .,m n oljljj 6 j-A ^ Stupor J_jJbjj O^ l mth 1 1 ^ ^'nt i 'i 

/\ • J^LJLa.1 ^ L-ii ■■■ \t .o all fi-jj . schizophrenic catatonia 

(jLi , So^lll oL^I olji.V....tl 

. '« y jjjL Jii'iintl ^ji J^Ha.VI I ifl ^gji Atll «_ujlu]I 
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• ^jVl s^l ^ eLill V Lkjbi ^ijii ^ <ap , s^lj s^, 
jriU JiL^j ^j^J Lithium carbonate ^ A Jl! oU^^S J l . . - ... I .- 
^1 (^jJJ <i* <j j . o Sj;!^^ ^Ltli .manic depression ^j^JI ■ .l'.-<y I 

ve-Ja Jjl ) Tourette's disease c^j^ ^L.} JUa 

>^=e ( u^L^II jx^L ^uJj «_Jj ^kill oiJ Gines de la Tourette 

^Uiil U^ilj, <f^J|j 3_Uill ^oLSLpjVI ^ ^1 ^| IAj.^.i.^m 
jdl <ii jj^j < l o .t . -> fl lj oUKJI juSu (UJL <QiL) jkJL ^^JJ 

Jl- «>uVl jUI <JJ5 oLJS ^Aju (&> «. ^ V . <i_J^jll ^ - 

oLUL^yi ^Lft . Bernard Campbell J^oLS jjLl^ J^i . .y^i £jj (> 

JilifVl o.Li t^JLj • ^-Vl j^JI ^IjJI ^ Se U<L ^ liijt 
lt 5 ^ ja*; ^o>^ iA>* up ^Llj c-j « uikl^L _^_ls:] _p - Uti 

Jjjj . olilj-jaJI ^ Sj^lill lSJ Jz Vasopressin Of-^^jj L * JI J A C T H 
oL f^ v"^^ o*^ 1 Sj^'j ^ (>j>-^l Sjo5 U^jifi-sVl 
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VI ^UJI d -7- ,^1 £-U t~"j jJj • S^-A?- < ? ' "'1 <JI <*Lo-al J _>-» nul l t> ^ 
^]| Lj^ajUl <JLaJtil Jl.nt'ml jUj . SjVjll S IjSj ,_K>>=JI Jj-^J 1^ 'Aj'^ 

. ^jjl JTjl-=»- ^ SiS^. jnu ^ninj Q_i~> ' Lj^jJj^jSJI i_i U I I ^jSj Luaj I (j^-all 

S j.t.al l ^ Jjja. j^Ij tlKLix ^jJt It'll L ^ t , n 1 ^ JL* ^j] ^^Jc _x>laHJI ij^lj 

Jlj U> <lljL jl ^.jUJI J^^lJL JSLi^ J*. ^LiJiJI 

^ " Silll " j " jJVl " j£l jjvj J 1 ^"11 electrode LuL^fS ^jh-u-b j3 oLojiaJI 
j^li Lajlcj < ? <I--V JUu jl Sj-H"'^ S34^Vl ftl* ^ i^xlll £-« jLi-uaJI JLiLVl 
Lf £] J ! i^^LS Sjli < tlii. j Jij «uil_iu jl ftlil^; ^ j^L=JI jLi Ji-kl I 

La j^ijj . I>J1 <l!udlj J^LJI SjftJtl ijjjVl ,> o;J*JI LJU 
oLjL^HI aiA <iillxo op < oLajl^JI J^.jn jJ IjU . L^JLI S^^iiJIj ^_>kl I 

< -. ..| J l...tl ^ j j «" ^1 ^j-^-Vl iyjVlj alkaloids oLjJill dlla 
. Endorphins oll»i jj^V 1 lt* oL ?^ J*^' ' C^' °^->° o^*^ 1 j "'d.' 1 
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.Hemlock jl j-Sj^I Jl«> oLS ^Aju jLi JLLa^j . Sjjlill oVUJI ^ 
. jlj^L jLjjuill ^jJt Jimson weed — ^.-^t f 

< Foxglove JI'_-^_. illj 

oLitll <_■! i n -»j m->t l ^1*1 j_c. j j^Vi » j i n jj-i Sjj* i o (3— lu ^ JUlL&U 

Jla O .T i 8 ^ LjjjSj , <jJLJI ^ jjlj £^"-"4 oVVI l$j jkjiC ^1 oLLaJtll j* L* jjcj 

<JVI jc m Ij n ^ S j>k^l j>L}LiV Phaedras 

(\V JSui) i^uoill i^^j^II <JLJ]I ^ . ^jj^j nJL> J ^j-uall JjUII ^jThoth 

^ jl .""''I I J ^j i- dil im~i<I » : oLJUl 4_ul ^ill , <JVI Jill < j^l 

l> ^ <J>5^il <-aJ£ll ^ jjj 1 "J f-fL^I j l jln«" .. .J jl jVfiV Ai-aiLiJI ^pjii 

Ijjj . " jj'vnll " jZlj "S Sax. I iii « < l_i , uj d~ « .*■•:< I La . -- I ■ .t. Vl 

J - '.'" ■ " • l-A I i ii 'ij i n< < l( j mil ii_i8->ll j-a Vjj SjLIaJI oLj_il ,t.a idjjj Cuiscl 

. « L^la SjjjIi j^fJjl t^ujJ o^Jj ■< ft*S-> ll in jX^J (jjiLuj jl 

La£ — IjjLj ij^-ojj ■ ft U jl .till 6^£j-jj Laj ^ ' ' ~ - ii jjtil ojLS LLiSJI 
jj-a jj-^j L i_Jc.] - S jLtyi ^jt ^j^j^jjd jjuti, Vidas ^IxJ ^ 6jj. 
LLSUI >^al . t . "i< l jajj .^jjjj,^ J5L<La ^jt-^iJI J^JL; j> J£ ^uJ Jjllj < JljiVl 




■ i 1 ^^ p-*^ 1 - 5 0- 4 1 oJ » " O^Je^ J' iatjJLJ jLS 

. ;lj£u ^ V u ^ ^Vi ^iji^oJJ 

< Jjj^iV I jjj I'l.i tt"i"u I Vi -l I Lf* I j_s L J jiaj j , . I jjj ^~ ^^iij 
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«i ■ ■■ «*■ ■ "H Jj) 8*1 1 ii LjjU Jjiai l-JJ-a (jtiiii'ini Ljul I 'i i <-»^2a I I , <L»jl — uu^J Sj^Lc. 

tLSj.jAj "L£ jL.U.1 < jj<~;,„ 1 » <jj .t, > II *L».iLUl Sjia^JI JjJj , ^U^oJI pLlgll 

. <JVI pISjj ^LoiVI 
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jb/tfl c-^s-J £,L> 9 ji/tfl ^ fL^JJI 

Knowledge is out Destiny : 
Terrestrial and Extraterrestrial Intelligence 

The silent hours steal on ... 

Wm. Shakespeare - King Richard III 

The question of all questions for humanity, the problem which lies behind 
all others and is more interesting than any of them is that of the determination 
of man's place in Nature and his relation to the Cosmos. Whence our race 
came, what sorts of limits are set to our power over Nature and to Nature's 
power over us, to what goal we are striving, are the problems which present 
themselves afresh, with undiminished interest, to every human being born on 
earth. 

T.H. Huxley, 1863 
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oU^tJI j) Neutrinos oU^jjjjIJI j) iujUJI olaj* J-o*!^ j5 jl ( ^^LuiUI 
oiLS U O^-lj '-^ jJ ^1 ^L^f-aJI <^.jl t> <^?-j jl Tachions 

4im n*i jjl La 

JJjj \ • • A L$J <_i-£»L=JI oliLij i^-a S AjJ-C. jkLil < li p -> ft 4-uul jJ <_jjl£J 

^1 ^Ll=^ Lpl jl < ^illL o^j-v ■.<"■! I u ^.->8i Lajljl (jiaj V iiiQ J£ joilj - a!"^* 
iiji oLi^uU. J l ..*■■. ! ■ V] dlj jjjt-jj ub ' correlation 4;Jajl_P oLSilc ^iLi^SI 

L ; LiH I jUI ^ . <J5j oVI I'.L «- ...I US j^Vl jJi^j < 

Ijl V ^LJI 0* jl pflj . Sjjj^i JLil^Vlj JL-jiU 

vjiif J*|>c. (jit Milky way <iLjJlll ujjj ^ LojJLlil ol j LA~ . l l jac J "iii 
Suiii j j^aj ijlij . LfJt SUa. Suii L-o |»j=J J£ J>a. vj^ljStl j ox. jjj ^jljli 

._ * j-" ■■■ LpU < (jiiuJI JjjiL eliJI L4J 5-a.ulj ii^ll* ^ SUa. 

« UijjL jc ^.'UlLi Uili-a OjSLi^ J^"" l3iJ^° oUjJa-o (jJ] ll» jjl£ 

iia. Lj ol (ji.1 jiil Ltji Loj < Lijic oS.ta. ^1 ol.ia.Vl jl j] 
J£ ^ odaj jJ .Pliocene and pleistocene j^jI^ujJJIj jjj-ujjiLlI oLLc. 

,> Ulnl 4 .t,_.» o JjL) ijlill * La.YI jl u «„'.'^ ' 4>* • '-^ u^*^ J" 

< jjuaOll! ^jit SjjSllj La^jIjiSSlI uiLi^l ,> L (jala. jl^i !jl jSlj < <-uill pLl^VI 

Sail <***i jli 

ilUujll 

oLila r l'. 8 :- ...I .a , Sl>fJ! ,> JL^ijVI oVl v U^al uiiji 5^Lu> ^SAjii 

. oLJl V j^^=>. jli jtiiVI 
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huJJl ^IjS J\ ^ , J3UUI ^ j^l ^1 ^ Jl ^\ 
spectroscopy ^iJJI j-Jm* H£_« . jli. J£ Sa^Jj JiVl ^J* I t -Uj ^ 

Ciljail J^H, . iilS: ^SIjSJI ^ L6l_^ ^Ul I „,„«-, CiliyaJlj j-^Lxll ^JLi^l 
. Jj^Vl J[^^LAill oLi^^l jo^^I IjM.a-.^ljULSxyLJI 

^ 'Lj^b <=Li-»^b Quantum mechanics ^1 K/. K^ j i^jUJI j^l>Lj 

acceler- culjSi LJ jy ^Lo^Vl JL^L. jj^ 

' Ct5 ^ 1 1* i^llLoj Sjjlji* ^Uaa.Vl JajS ,., J« ? " ation 
.'k o^b 5 jo-^ Lu^; Jfi dlj . ^iLIU. <^_L«j <L_. ,. f . 

" Ija. <G| ^j, jjUJ 

^L-iJ ^jVl ^jU. oUjl^, ^Ajlj Uc i_iJtLLj ji , <j^jll oli>LUI £-0 ^>kVl 
0*b • .L-jll ^ >^J| ^ jyL V oii li^J, jLj-iVl <> Ujj^ 

. <*^.VI il^j pj^JL i^UJI cjJJI ^ iiLixi <iS ^IjlII 

j^>ll IlSjS £J U uejilj JL^VI I'^y, |j| , Sj^dl oLaJl ^ Sj^j^ 
^jf^b o-^j JjLjI- fJblt; ^ ^jj*./-. ^1 In] ^1 ^ifj . ; rJ 
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u' 1 q-"" Mormyd "JLpSlI" iiJL^Vl ijjjJI &LJ.I <SLa-u. liij : Jli^j • 

. i _S£l\ jrjU. ^ #K tfi <> ^1 VJ 5 ' 

. ?ah-UI (Ul 

I »o J a'. <£. j^, O^lj « <j-«-*VI Sjj-ui j-JJL ^jji: ui>~, 4_*.iI2* SjLA^ 

. a^uJI ^JLI jJlloj c^Jill till* a* L. IjJS oUj^JI o\ j] • ujd^II 
i+te jSf jjl.^o S _ > k_H s o-^* A *-^ a ' a* ^ J 1 j-A^U. 

jjb. ^jUJI jJLJL JL^SVI ^ U J-1 fjil < ^ Lf iUiUU . Lfl* S^U V 
11a , s_.l. .-t l^ fi LtVI oIjjIj ^ W oUU^VI UijL 

James Clark Jj^m^L d jil^ u^f^ ^jf^ 11 Ll ^" C^' l*^^ 1 

oVjLi-o^ Displacement current "LpJllI jLu " ^o. 1^*: I Maxwell 
I I jU" Jj^^U fjJa jjj < Jj>—^I-« oVjL*_4 ^Vl i;^. 
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^jixll ^^L^ii xj/alij j^xJJl ^ ^j.j . ^-..H ^ ^ 

IIa Li^L^j ai : VJ ^JI ^i, JSL ^ ^ , .1 ^ Ju^L-Vl 

^ LU Jo] ^| ^ LiuAi a3 JJjj L^J, ^ ^ ^j^ji 

St. Augus-j^O^ji ^aUI .^a^l . | luijl JhU> oij ^ 

oj^VI j^lj I j , Vy u jl£ ^1 ^LHJL ILJll < :JJLUJ J| sU=J| ^ tine of Hippo 

^ li^ii jja^ ^axz; jlj^Vl « l^jji jl^l uil ,7n<l <j,ua 
-uUJI 6i» <> ,-,,->. ,. aSj . L^ljj ^c^i liik ^^ V , ftf i 

j> . -tl. SaSLi V L. ^1 L115LU «u^j <^5ll«JI <ijl ^> j^j: Ij'.Oj ^ 
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.NASA 5j%>-VI pLuiill 
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. <*-l~ t> f^l iLuJi 6 I jy£J\ JL J^U 

. o-^i <**l~ ^ ¥^ ^SLflJKVI Lj^jSUI r L-3V j^Vl ^^11 
. <iL£UI J* VI uuLaL i^kll <il£J| <iJ j^l. 

. ij^l ii^ 4r4 ^ i j| 

. Ju^^lll Ij^ai ^JUIL jliuJIj lua^ll oLoiJI <^ j.-- 

. <> Jl oVlill <> oil*, lllsS Yo <>. jLijj L <1 
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. mv - <il£01 ^Vl u-LjJll - J^l <k> - r 
. W\K- v tSJI II <i»*il - Sj-Vl - J^jIIj fJ*JI C« - o 

. mA - <ii£n jtVi ^juli -fjji jjt- "\ 

. WW- <mujKVI <i£ll - oAjjt oLJjS 

. \«m v t&ii s-uii <j^»u <i»fii - s^-Vi <j£- - <> <ajjj - a 

. \<m - <j*.jKVI iulll - t^jyt oL-l^ <Lm*L- - ja.LJI ^ - ^ 

. Y • • • - iiliall jl J - (<*a» _p ) t^i^ll Ji*"> »ii « - N ♦ 

. Y . . . - SjjjaJI iilfill jb - <^,L*JI ^ Lij - N N 
. Y. • • v t&ll <*U1I ij^uJLl Si^l - S^Vl <j^» - (Jl*JI JjSI*-xj fJ«]l - NY 

. Y..N - 5iU5ll ^Vl u-LJU - ( ) <uL«yi jji- <«^- No 
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*H*l ~ ^ ^ ^ ^ ^ _ n 

. <_iL3LU CaLJI JL^i 
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